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Glance at this drawing of a Pedestal 
Pile. ‘The load is applied at the top 
of a 16-in. diameter concrete shaft 

and this shaft keeps the same 
diameter throughout its length! 


At the base of the 


EDESTA 
PILE 


the load is distributed over the firm 
subsoil. 








Put look! The base of the Pedestal Pile 
is a large concrete bulb—it spreads 
out over this subsoil—it reduces 
the pressure transmitted per sq. ft. 


And that is why “superstrength”’ 
is found in the Pedestal Pile—that 
is why it gives the strength of a 
grillage at the cost of a concrete pile. 


There’s a new Pedestal Pile Catalog— 
filled with important data—just off 
the press—write for a copy today. 


MacArthur Concrete Pile 


and Foundation Company 
120 Broadway, New York 


San Francisco Montreal Boston New Orleans Phiiadelphia 


Pittsburgh Cleveland Atlanta Detroit 
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Investigate Water 
but Provide Water Power 


7EARS of fighting for a highly useful purpose 
reached success with the signing of the River and 
Harbor act this week. The Newlands section of the act, 
aimed at ultimate unification of Federal water adminis- 
tration, has been on the carpet for years. Now finally 
it managed to pass, although in somewhat emasculated 
form. Whether the ideal end is to be looked for in a 
Federal bureau of water or in other forms of adminis- 
tration is secondary. The great thing is to make a be- 
ginning toward unsnarling the tangle which now binds 
up the irrigation, power, water-supply, navigation and 
other uses of water. Under the new law the next few 
years can only bring forth investigation and report. 
Meanwhile, one phase of the question—that relating to 
water power—ought not to wait for the results of this 
study, and the subsequent delayed action of Congress. 
Present restrictions on development of water power are 
so hurtful to the Nation’s interests in the pressure of 
war work that immediate relief legislation should be 
had. There is no danger that the passage of such legis- 
lation will prejudice the results of the Newlands com- 
mission’s work. 


Cautious Progress in 
Price Regulation 


EELINGS of relief are in order now that both the 

River and Harbor and the Food Control Bills have 
become law. The greater relief is to come, however, 
when the Government’s policy and procedure in price- 
fixing will have been clearly defined. The nation is 
committed to regulation of prices—that is certain now. 
It is made more certain by the passage of the Food Con- 
trol Bill, since no one price can be fixed, safely, without 
fixing other prices as well. And to safeguard the food 
s‘tuation it is obvious that prices will be fixed. Indeed, 
the new administrator’s first act was to issue a state- 
ment containing warnings against excessive prices, and 
almost immediately thereafter the project of Govern- 
ment purchasing and selling loomed up. Quite gener- 
ally, the word “profiteering” has been a Washington 
shibboleth during the week, and it seems to mean asking 
prices that exceed the production cost by more than 
x per cent., where x is the as-yet-unknown quantity. 
There is a bothersome problem in the fact that one 
producer’s rock-bottom price may be a very rich figure 
indeed for another producer. To date the Government 


has done nothing toward solving this problem, in spite 
of much discussion. Pending such solution—and other 
matters as well—much good business is stagnating, 
which is not precisely helpful to the country’s interests. 
But we may feel with some comfort that by the Federal 
Trade Commission's studies and otherwise the price- 
fixing matter is progressing, though cautiously. 


More Map Making 
in Future—Perhaps 


HE leisurely rate at which mapping of our country 

proceeded in the past was doubtless in part the ex- 
pression of a feeling that active practical work is more 
important than drawing maps. It may be that the 
same sentiment had hold of our military engineers; at 
any rate we know today how they were caught in the 
first swirl of war-preparedness work bare of a great 
many maps necessary to defense. Now comes the ex- 
perience from every cantonment job that the first urgent 
need is a topographic survey, adequate maps being not 
in existence. Thus circumstances are creating a greatly 
enhanccd respect for an ample supply of map informa- 
tion. A logical outcome will be an increase of mapping 
in all the states, after the war. That would represent 
a much-to-be-desired advance. As we stood until a few 
months ago, were there prospect of handling extensive 
military movements—even if only maneuvering—within 
the United States on the basis of the Geological Sur- 
vey’s inch-to-the-mile sheets, neither our civil nor our 
military authorities could be particularly proud of the 
result. 


For Safety Use the 
Closed-Circuit Idea 


HE wider use of automatic fire and other alarms 

is being proposed here and there over the country, 
to replace watchmen and thus to relieve in one direction 
the difficulties expected from shortage of men. And in 
almost as many instances the employment of mechanical 
or electro-mechanical devices is opposed on the ground 
that they get out of order, fail to function when most 
needed and double the dangers they should reduce. But 
just such devices have been successfully used for years 
in many fields, and that criticism fails if the mechan- 
isms embody the “closed-circuit” principle which has 
become a fundamental requisite in railway signaling— 
that is, if when they get out of order they give a warn- 
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ing through this very failure to hold themselves ready 
for service. A few false alarms will be given, of course, 
but their number will be comparable with the lapses in 
judgment of the human minds replaced. 





Stealing Estimates from 
Contractors 


OME corporations in the western part of the country 

have been abusing the practice of calling for bids on 
construction work by using the bids received as a basis 
for making an agreement with some favored contractor, 
or simply for checking their own estimate as to the cost 
of work which they have no intention of carrying out 
at the time. . It costs money to submit a bid, and the 
contractors who are imposed on in this way are forced 
to charge other owners more for their work in order 
to save themselves from loss inflicted as a result of this 
practice. In other sections reputable contractors have 
from time to time refused to submit tenders to this 
class of owners, and the offenders have found themselves 
in the end dependent for their new construction on a 
few parasites who were in a position to reverse things 
and make the misguided owners pay anything thev 
might ask. It is rumored that even trunk railway 
systems have found themselves in this unenviable situ- 
ation as a result of pursuing this selfish policy. The 
western contractors propose to combine in refusing to 
bid on the work of any company that does not agree to 
announce the result of the letting. This is the proper 
remedy. It is to be hoped that the western contractors 
mentioned will not hesitate to apply it and compel a 
prompt reform. 





Fine Screens or Imhoff Tanks? 


PON the outcome of the long contest between fine 
screens and Imhoff tanks for sewage treatment now 
hanging in the balance at Cleveland, Ohio, may depend 
in large measure the near future of fine screening in 
America. We say “near future,’”’ because some features 
of the later phases of the contest seem more likely to 
be temporary than permanent in their influence—at least 
outside of Cleveland. We refer more particularly to the 
fact that after several years of experiments, first with 
the whole range of currently available methods of sew- 
age treatment, then with fine screens as an outgrowth 
of the earlier tests and with activated sludge as a new 
and promising process, all by a resident consulting engi- 
neer and local staff, a second consulting engineer was 
called in. After a few weeks’ study he recommended 
procedure in some respects in direct variance with the 
conclusions and plans of the first consulting engineer. 
The story is outlined and many details of the test re- 
sults and of the report of the second engineer are given 
in an article beginning on page 308. 
The outstanding engineering facts are: (1) That 
according to Messrs. Pratt and Gascoigne, fine screens, 
as represented by the protracted test of a full-sized 








Riensch-Wurl screen, did not fulfill the promise 
pressed in the Cleveland sewage-testing station re; 
of 1914 and fell far below the contract-test requiren 

of being equal to sedimentation tanks in removal of ; 
pended matter; (2) that notwithstanding, in fact . 
might say almost ignoring, the results of the Riens: 
Wurl screen tests, Mr. Fuller advised the use of {; 
screens instead of Imhoff tanks at all three of the p: 
posed Cleveland sewage-works; (3) Messrs. Pratt a 
Gascoigne concluded that fine escreens would not remo 
sufficient solid matter to prevent formation of a sludyo 
mat on the lake bottom, with subsequent loosening and 
beach pollution, and would otherwise be unsatisfactory 
as compared with Imhoff tanks and more expensive jn 
total annual charges, while Mr. Fuller believed that 
the fine screens would do all that is needed at the lake- 
shore plants, at less annual cost than the proposed 
tanks; (4) that at the one works where a relative); 
high degree of treatment is required Mr. Fuller would 
follow fine screening with sprinkling filters and these 
with deep Dortmund tanks, instead of using Imhoff 
tanks as proposed by Mr. Pratt; and (5) that Mr 
Fuller, like Mr. Pratt, has high hopes for the future 
of the activated-sludge process, and Mr. Fuller here, 
as in an earlier report for Lima, Ohio, believes in fine 
screens as preliminary to the activated-sludge process. 

Time must tell whether Messrs. Pratt and Gascoigne 
are right in preferring sedimentation in Imhoff tanks 
to fine screens or Mr. Fuller right in his real or ap- 
parent ignoring of the latest Cleveland screen tests 
and recommending fine screens over Imhoff tanks for 
clarification. 

It must be understood that in the Riensch-Wurl tests 
and report, a result equal to 14 hours of sedimentation 
was the criterion, whereas in Mr. Fuller’s report it is 
assumed that at two of the sites fine screens will af- 
ford all the clarification now required and at the other 
site they will be a useful and satisfactory preliminary 
to sprinkling filters and deep Dortmund tanks. In 
other words, fine screens are assumed by Mr. Fuller 
to be sufficient and preferable to anything else for the 
general end to be accomplished and are not measured 
in terms of removal of suspended solids, either abso- 
lutely or as compared with some other method. 

On the face of the two reports, the earlier one is 
unfavorable to fine screens from various specific points 
of view, while the later report is most encouraging for 
fine screens, but in broad general terms, with few sup- 
porting operating data, and after an apparent discard 
of the Pratt-Gascoigne tests and conclusions. 

Technically, at least in so far as meeting Cleveland 
conditions is concerned, the points at issue are before 
the Ohio State Department of Health. Its decision 
will be awaited with interest—an interest heightened 
by the fact that Prof. Earle B. Phelps, of Washington, 
has been called into consultation by the State of Ohio. 
Professor Phelps’ connection with the United States 
Public Health Service and with the International Joint 
Commission studies of pollution of the Great Lakes 
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will tend to give the final decision reached a national 
end an international aspect, from the sanitary but not 
necessarily from the economic viewpoint. 





Reform Due in the Regulation 
of Joint Committees 


\OME very definite regulations are needed governing 
S the conduct and reports of joint committees if these 
reports are to have the authority which is their main 
justification. Ostensibly such committees are organized 
because their reports will realize on all of the talents 
of the different societies which cover the subject under 
study. Actually they approach this ideal only in so far 
as the representatives gage the combined mind of their 
respective societies. The membership itself has small 
opportunity for detail changes in the report, which is 
in effect only the expression of the qualified experts who 
make up the committee. This is representative zovern- 
ment carried to the second degree, for joint-committee 
members are as a rule appointed by officers who are in 
turn elected by the membership—and there is no recall. 

All of this does not detract from the technical excel- 
lence of joint-committee reports. It does mean that 
under present conditions it is not quite fair to label 
reports with the names of the contributing societies. 

The final report of the Joint Committee on Concrete 
and Reinforced Concrete is a case in point. That report 
was printed last December in the Proceedings of the 
American Society of Civil Engineers and presented to 
that society in January as a report of a special com- 
mittee. According to established procedure, it was 
neither adopted nor rejected, but was simply received. 
In February it was received by the American Concrete 
Institute, in March adopted by the American Railway 
Engineering Association and in June accepted by the 
American Society for Testing Materials. At these later 
meetings there were present men who either on the 
floor or in the lobbies urged the impossibility of amend- 
ing and even of rejecting the Joint Committee report 
without pronounced discourtesy to the other societies 
that contributed to it. Even in the American Society 
of Civil Engineers, which recognizes the report as com- 
ing from its own committee, some tactless semi-official 
criticism of the Joint Committee and of one of the other 
constituent societies led the chairman of the special 
committee to refer to the discourtesy of suggesting the 
discharge of that committee without due notice to the 
other societies. 

Here is built up a vicious circle of courtesy which 
prevents any society from considering a joint report 
on its merits. Add to this the fact that the concrete 
report, presented as new matter to the Testing Mate- 
rials society in June, had already been in print and ex- 
tended circulation for six months—duly labeled with the 
name of the American Society for Testing Materials— 
so that by that time it had reached the stage of a per- 
manent and accepted document! 

The anomalous situation created by the concrete re- 
port at the Testing Materials meeting led to a resolu- 


tion calling upon the executive committee of that soci- 
ety to lay down some rules governing the conduct of all 
joint committees. Such action may well be considered 
by other societies. It is evident that if such committees 
are not to become creations greater than their creators, 
appropriate rules must be agreed upon. Some arrange- 
ment must be made for the presentation of their reports 
more or less simultaneously to the respective societies. 
Some provision must be made to prevent publication of 
the names of any one of the constituent societies as 
parties to the joint report until such societies have had 
opportunity to act upon it. Some control of the con- 
tents of the report must be vested in the societies them- 
selves. 

And lastly, the report should have final publication 
with the authorized discussion of all the contributing 
societies, so that its joint reception may be judged as 
fully as its joint production is guaranteed. 





Cost-Plus-Savings Contract 
for U. S. Engineer Corps 


ONTRACT reform traceable to the unusual condi- 

tions attending the war is being extended to Mis- 
sissippi River: work done under the direction of the 
Corps of Engineers, U. S. Army. There has been 
adopted for this work a cost-plus-25-per-cent. form of 
agreement under which bids are asked and contracts 
awarded on a field cost per cubic yard. If the contractor 
does the work for less than the bid price, he receives 
half the saving in addition to his percentage of the bid 
cost. If the work costs more than the bid, the excess 
will be deducted from the 25 per cent. of the bid cost 
which the contractor would have received, up to the 
point where the amount deducted becomes 10 per cent. 
of the bid cost. 

A greater premium is thus put on saving than is the 
case with any private work of which this journal has 
been informed. Very economical work should result. 
On the other hand, the contractor cannot, in the event 
of unforeseen rises in labor and materials, receive less 
than field cost of the work plus a fee equal to 15 per 
cent. of his bid. Thus, no work is apt to be thrown into 
the hands of a receiver, even as a result of unfortunate 
circumstances, which is also greatly to the Government’s 
advantage. These percentages are not excessive when 
it is remembered that absolutely nothing except labor 
and materials consumed in doing the work is included 
in the field cost. Even freight and unloading charges 
on plant are paid for out of the fee. Furthermore, the 
Government reserves the right to place additional plant 
on the work at the contractor’s expense if progress is 
not satisfactory. 

The experience to be gained with these contract pro- 
visions and with those adopted by the Bureau of Yards 
and Docks of the Navy Department ought to go a long 
way toward educating the public to the many urgently 
needed reforms in contract provisions on public work 
in general. 
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Two Novel Coal Piers Recently Opened 
at Port of Baltimore 


Both Pennsylvania Plant at Canton and That of Baltimore and Ohio at Curtis Bay Are Radical): 
Different from Any Others on Atlantic Coast, as Well as from Each Other 


partures from anything yet built, and the two 

totally different from each other, have recently 
been put into operation at the port of Baltimore. A 
combination of 4-ton cable cars and traveling loaders 
on the pier features the plant of the Pennsylvania 
R.R. at Canton, just east of Baltimore proper. The 
capacity of this plant is considerably less than that of 
other older ones, but the terminal is designed especially 
to serve vessels and barges of every sort in local coast- 
wise business. At Curtis Bay, south of Baltimore, on 
the other hand, the Baltimore & Ohio had two demands 
of a conflicting nature to meet. It was desired to load 
large ships quickly and at the same time to handle small 
shipments for local vessels of all types without inter- 
ference with the larger operations. The company there- 
fore decided upon a system of belt conveyors, traveling 
towers which the conveyors mount, and cross conveyors 
on the towers. With the system the company can handle 
7000 tons of coal per hour—more than any other pier 
on the Atlantic seaboard—while at the same time 
small shipments can be handled as they come, with no 
delay to either operation. 


Te coal piers, both representing radical de- 


CAR DUMPERS AT BOTH PLANTS 


At both piers the road cars are emptied by car dump- 
ers—two at the Baltimore & Ohio plant, one at the Penn- 
sylvania—and up to the dumpers the layouts are not 
dissimilar to those at other terminals, as the general 
plans indicate. Road cars are pushed over the hump 
at the entrance to the load or advance yard, and from 
that point no locomotives are required except to re- 
move the cars from the empty yard. With brakes re- 
leased the loaded cars run down to the foot of an in- 
cline, where a barney takes them to the dumper, after 
which the empties run by gravity to the “empty” yard. 


As the “load” and “empty” yards are side by side the) 
are kickbacks to turn the cars back on themselves: «: 
the Pennsylvania plant the cars are turned back befor. 
they reach the dumper, while the reverse is the case 
at the Baltimore & Ohio terminal. 

Both roads have thawing houses on the load yards 
At the Pennsylvania pier all six tracks pass through 
the house, which has a capacity of 30 cars. At the Bal- 
timore & Ohio pier the thawing house is over two tracks 
of the much larger load yard. 

The barney at the Baltimore & Ohio pier is of the dis- 
appearing type, so that on the return trip it may pass 
under a car at any point, a movable arm rising up and 
engaging the car when the barney starts up the incline. 


PENNSYLVANIA USES SMALL CABLE CARS AND 
TRAVELING LOADERS 


At the Pennsylvania plant the dumper hopper feeds 
into 4-ton cable cars traveling on an endless narrow- 
gage track. The cars are hauled up a 6.72% grade 
to the high steel superstructure in the center of the 
pier, whence they pass to the outer end of the pier and 
back, and down the incline to the starting point. In 
transit they can be made to deliver their coal to any of 
the three traveling loaders that constitute the second 
distinctive feature of the system, or deliver it into any 
of the bunkers at the outer end of the pier, on the 
south side. As the photographs show, these loaders 
are machines moving along the pier on a two-rail track, 
and carrying a hopper and a chute delivering into the 
holds of vessels. There are two loaders on the north 
side and one on the south, in addition to the weighing 
loader which travels along under the pier bunkers. 

As previously stated, the aim in the design of the 
Pennsylvania pier was to secure flexibility for handling 
local and coastwise traffic in vessels of every type, 




















. BROADSIDE OF BALTIMORE & OHIO PIER_AT CURTIS BAY— 























ENGINEERING 


August 16, 1917 | 


NEWS-RECORD 293 








‘ 





viper EOD Hla 
” 4 





BROADSIDE OF PENNSYLVANIA PIER—LOADER 1, EQUIPPED WITH CONVEYOR, ON LEFT, BUNKERS AT RIGHT 


rather than great capacity for bulk shipments. Hence 
the three loaders are all somewhat different. No. 1, the 
inner loader on the north side, is the largest and is 
intended to serve the largest vessels. Its hopper has a 
capacity of 40 tons, and it is equipped with a pan con- 
veyor on a movable arm, so that the coal can be made 
to go either up or down to suit the height of the side of 
the vessel. It has a reach of 34 ft. from the side of 
the pier and will go over the side of a ship 56 ft. above 
water level. 

No. 2 on the same side has a 10-ton hopper and a 
gravity chute. No. 3 on the south side has also a grav- 
ity chute, but a 35-ton hopper. The gravity chutes 
must incline about 10° to make the coal move, but can 
be lowered to a greater angle. 


WEIGHING LOADER SERVES BUNKERS 

No. 4 is the weighing loader. It travels along the 
pier and receives its coal from any of the pier bunkers, 
of which there are ten, extending for a distance of 
625 ft. The weighing loader has a 10-ton hopper and is 
equipped with a conveyor. The bunkers are each of 75 
tons capacity. 

The 150-ton bunker at the car dumper has four hop- 
pers arranged in tandem, equipped with a special ar- 
rangement by which each hopper delivers one ton of coal 
to the pier car as the latter passes under it. 


The cable system is divided into two parts—one for 
the incline, the other for the pier superstructure. A 
tripping device at the top of the incline releases the car 
from the first cable, and if it is too close to the car 
ahead it can be held at will until the spacing is as de- 
sired. The aim is to have the cars about 60 ft. apart. 

The emptying of the pier cars is centrally controlled 
from the house at the head of the incline, so that it is 
impossible for loader No. 1 or 2 to take coal intended 
for No. 3. The operator in the headhouse in turn has 
telephonic connection with the operator of the car 
dumper, so that he may know the proper destination of 
each car of coal. 

The pier is 1000 ft. long and 66 ft. wide. The pres- 
ent capacity of the plant is 1500 tons per hour. By 
the addition of more cable cars this capacity can be 
doubled without changing any of the other units. 


BELT CONVEYORS AT BALTIMORE & OHIO PLANT 


At the Baltimore & Ohio pier the need for maximum 
capacity for bulk export shipments by the car load, 
as well as for the greatest flexibility, and the desire 
to minimize the breakage of the coal, led to the adop- 
tion of the conveyor system to be described. 

Each car dumper empties into a lowering bin, a hop- 
per under which supplies three short feeder belts. Two 
of these for each dumper feed the main 60-in. loading 
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LAYOUT OF PENNSYLVANIA PLANT AT CANTON—I" 


belts and pass the full length of the pier. The third 
delivers to another conveyor carried on an_ inclined 
bridge. The lower end of this bridge pivots at the dis- 
charge end of the short conveyor, while the support 
near the center travels on an arc of circular track, so 
that the conveyor can be discharged at any desired 
point in what is called the balancing bin at the shore 














WEIGHING LOADER, TO SERVE BUNKERS AT CANTON, 
HAS PAN CONVEYOR 


end of the pier. Thus there are four 60-in. loading 
belts and over them a large balancing bin fed from two 
conveyors on two inclined rotating bridges. 

From the balancing bin, and fed by it, run two more 
belt conveyors, one either side of the main belts, on the 
edges of the pier. These are 48-in. belts and are known 
as the trimming belts. 


Four LOADING TOWERS 


Corresponding to each of the main belts is a load- 
ing tower. The four towers are similar, being traveling 
bridges spanning the main belts and carried on a track 
system between the loading and trimming belts. Each 
tower, however, takes the coal from one belt only. An 
incline at the shore side of the tower takes the belt up 
and discharges it upon a cross conveyor or shuttle ram 
on the bridge, whence the empty main belt doubles 
back and passes under the tower, on out to the end of the 
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ISITION OF CABLE TRACK, LOADERS AND BUNKERS 


pier and back to the dumper. The most southerly belt 
serves the inshore tower, the next belt the next tower, 
and so forth. 

The cross conveyor has three kinds of motion. The 
belt can be run in either direction to load ships on either 
side; the conveyor frame can be moved longitudinall, 
so that the belt will discharge 35 ft. beyond the side of 
the pier, and it can be raised and lowered within a range 
of 27 ft. to conform to the height of the vessel, the in- 
cline for the main belt being raised accordingly. 

In a similar manner each trimming belt serves a trim- 
ming tower, there being one on a special track on each 
side of the pier. The belt passes up an incline on the 
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GRAVITY LOADER 3 AT CANTON IS DESIGNED FOR 
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tower and discharges into a hopper, which in turn feeds 
a conveyor on a swinging boom. The name of the trim- 
ming towers tells their purpose. 

The object of the balancing bin is also implied in its 
name. Normally the bulk of the coal delivered by the 
car dumpers is handled by the main loading belts. Dur- 
ing the moving of the towers from one hatch to another, 
however, when these belts are unable to take the coal, it 
can be diverted into the 5000-ton balancing reservoir, 
and the dumping of cars need not stop. Conversely, two 
of the four main belts can be fed from the balancing 
bin in case the dumper is not working. The trimming 
belts, also, are fed from the balancing bin. 

To prevent the breakage of coal each dumper empties 
into a 120-ton lowering bin or pan, which is pulled up 









during the dumping to a horizontal position minimizing 
the fall of the coal. The pan is then lowered to an angle 
of 50° and a gate over the hopper automatically opens. 
At the same time the feeder belts start. When the pan 
is raised the gate automatically closes, and the feeder 
belts also stop automatically before the 15-ton hopper 
is empty. Thus there is always a cushion to receive 
the coal from the lowering bin. 


OPERATIONS AUTOMATICALLY INTERLOCKED 


Coal can be taken from the hopper by any or all of 
the feeder belts at any time. 

The balancing bin is divided into eight units—-four 
trimming hoppers with 750 tons capacity each, and four 
storage hoppers of 500 tons each. The latter, as shown, 
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TWO LOADING TOWERS AND ONE TRIMMING TOWER (AT LEFT) WORKING ON ONE 


SHIP AT CURTIS BAY 
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DUMPERS AND INCLINED CONVEYORS AT CURTIS BAY PIER BEFORE COMPLETION OF SECOND DUMPER 





One car at kickback, second on dumper, third coming up barney incline; minimum interval between cars timed at 43 seconds 


feed the middle two of the four loading belts. The dis- 
charge gates of the balancing bin are controlled from 
the various towers. 

The operation of the belts for any given unit is auto- 
matically interlocked to render the flooding of a belt 
impossible. When a unit—belt and tower—is put into 
operation the shuttle belt starts first, the main belt 
starts about three seconds later and the feeder belt 
starts after that. Thus each belt attains full speed be- 
fore coal is delivered to it. When the unit is stopped 
the belts stop in reverse order. 

All belts have three speeds—250, 375 and 500 ft. per 
min. The purpose of this is to permit the proper 
handling of the various grades of coal to prevent break- 
age. The speed is absolutely controlled by the super- 
intendent of the pier. 

The entire plant is electrically operated. Subject to 
this speed control, and to emergency buttons every 20 
ft. along the conveyors, by which the machinery can be 











TRIMMING BOOMS GET INTO SHIP RIGGING WITH EASE 





stopped, but not started, the operation of each unit is 
controlled from a cab on the tower. This control in- 
cludes the movement of belts, shuttle rams, trimming 
boom and the towers themselves. 

One of the photographs shows the facility with which 
the trimming towers work in the midst of the rigging of 
ships. The booms are 45 ft. long to permit the de- 
livery of coal to the far bunker hatches. They rotate 
through 180° and have a vertical movement of 57°. 


BELT DRIVES 


The belt drives are located at the far end of the 
pier. They consist of two drive pulleys, operating as a 
tandem drive, and a third pulley on a sliding frame pro- 
vided with counterweights. This arrangement is neces- 
sary for such long belts to take their slack in starting 
and maintain an even tension during operation, in spite 
of temperature variations and uneven loading. 

An auxiliary device planned for the loading towers, 
but not yet installed, is what is known as a “lowerator,” 
a vertical bucket conveyor which would receive the coal 
discharged from the shuttle ram and lower it directly 
into the hold of a vessel, thus further lessening break- 
age. 

The total capacity of the pier is 7000 tons per hour. 
With 12 men one unit will load a 7000-ton vessel in 
3 or 3} hours. This compares with 75 hours at the 
old trestle, with 75 men. More than one unit, however, 
can work on a ship, as each tower has the range of the 
whole 700-ft. pier, except at the ends, where widths of 
about 35 ft. for each unit limit the travel of each other. 
One of the photographs, in fact, shows two loading 
towers and a trimming tower all working on the same 
ship. 

The equipment for the Pennsylvania pier at Canton, 
including the car dumper, cable railroad and the va- 
rious traveling towers, was furnished and installed by 
the Mead-Morrison Manufacturing Co., of Chicago. The 
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EACH TOWER OF BALTIMORE & OHIO PIER HAS ITS PARTICULAR BELT 


work was done under the direction of A. C. Shand, 
chief engineer of the Pennsylvania R.R., with J. W. 
Craig, assistant engineer in immediate charge. 

The belt-and-tower installation at the Baltimore & 
Ohio pier was designed by and has been patented by 
F. L. Stuart, consulting engineer, of New York City, 
and formerly chief engineer of the Baltimore & Ohio. 
The machinery was built by the McMyler Interstate Co., 
of Cleveland, which also furnished the car dumpers. 


The Robins Conveying Belt Co., of New York, furnished 
the belts. The pier and equipment were built under the 
direction of Mr. Stuart and his successor, R. N. Begien, 
more recently chief engineer of the Baltimore & Ohio, 
assisted by W. S. Bouton, engineer of bridges; M. A. 
Long, architect and assistant to chief engineer, and J. 
T. Wilson, district engineer. Fred C. Thornley, of New 
York, was retained. by the railroad as consulting engi- 
neer on the improvement. 





Sacramento Creates Engineering 
and Street Departments 


City Engineer and Superintendent of Streets Head 
Departments— Qualifications, Duties and 
Salaries Defined 


DEPARTMENT of engineering headed by a city 

engineer and a street department headed by a 
superintendent of streets were created by ordinances of 
the City Commission of Sacramento, Calif., passed on 
July 5. The two departments appear to be quite in- 
dependent of each other. 

The city engineer is appointed by and holds office 
at the pleasure of the city commission. He must be 
“a civil engineer of at least five years’ practical ex- 
perience as such.” He exercises all the powers and 
duties provided for by state law or municipal ordinance. 
He is authorized to appoint, and to remove at pleasure, 
a deputy chief engineer, a chief draftsman, a secretary ; 
also to appoint from time to time assistant engineers, 
surveyors, rodmen, extra draftsman and inspectors as 
the City Commission deems necessary. 


QUALIFICATIONS OF DEPUTY CITY ENGINEER 


The deputy city engineer “shall have been employed 
in the practice of civil engineering at least three years 
prior to his appointment and shall possess a practical 
working knowledge of material and methods of con- 
struction commonly employed in municipal engineer- 
ing, and be qualified to superintend the construction 
of ordinary municipal engineering works and struc- 
tures.” The chief draftsman must have had three years’ 
experience “in the preparation of drawings intended for 








use in civil or mechanical engineering or in architec- 
tural structurals.” 

The following scale of annual salaries is provided: 
City engineer, $3600; deputy, $2100; chief draftsman, 
$1500; secretary, $1200. Temporary assistant engin- 
eers or surveyors get $150 a month, or $6 a day for 
periods of less than 25 days; inspectors and drafts- 
men, $4; rodmen $3.50. All the officers named except 
the city engineer, rodmen and inspectors “are declared 
to be professionally educated persons or experts within 
the meaning” of the charter. 


ORGANIZATION OF STREET DEPARTMENT 


The superintendent of streets receives $2700 a year. 
He appoints and may remove at pleasure an assistant 
at $1500, who shall serve as chief deputy; a foreman 
of streets and sewers at $1800; a permanent street im- 
provement clerk at $1620; two field engineers at $1800; 
an assessment clerk and two draftsmen at $1248; four 
rodmen at $3.50 each, besides such additional deputy 
superintendents of streets and additional employees of 
the other classes named, laborers and inspectors as he 
shall deem necessary. Inspectors are paid $4 a day. 
Temporarily employed engineers and surveyors get $6 
a day, but not over $150 a month? 

Bonds must be given to the city as follows: Super- 
intendent, $10,000; assistant superintendent and fore- 
man of streets and sewers, $5000 each. These three 
subo-dinates, together with all field engineers, all: en- 
gineers and surveyors and all draftsmen, are classed as 
“professionally educated persons or experts” within the 
meaning of the city charter. With the consent of the 
Civil Service Board the foreman of streets and sewers 
may be exempt from the civil-service provisions of the 
city charter. 
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Flat Site at Chillicothe Camp Demands 
Careful Drainage 


Area of 1900 Acres Has Extreme Range of 25 Feet in Elevation but Is Underlain by Grave: 


Bed—Cornfields Quickly Converted Into Cantonment—Steam Shovel Digs Water-Supply We!! 
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By NATHAN C, ROCKWOOD 


Associate Editor, “Engineering News-Record” 


man, the national army cantonment at Chillicothe, 

Ohio, presented few topographical obstacles to 
rapid construction, but required a comprehensive sys- 
tem of drainage ditches to convey the runoff from the 
buildings and paved roads to the Scioto River. The 
big expanse of cornfields made ideal stamping-grounds 
for a herd of trenching machines, and both the sewer 
and water systems were laid out for relatively shallow 
ditching to take advantage of this condition. The 
gravel stratum underlying the site is waterbearing, and 
a well, the first 20 ft. of which was dug with a steam 
shovel, will tap this source to furnish water for the camp. 
The building work, highly organized, has progressed 
with great rapidity. 


Te FLAT 1900-acre site selected for Camp Sher- 


DRAINAGE DITCHES FOR UNUSUALLY LEVEL SITE 


The Chillicothe cantonment is laid out with regi- 
mental streets perpendicular to a main U-shaped artery 
embracing the parade ground, through which runs the 
intercounty highway from 


but a few feet with a bed of river gravel and sand, so 
that natural subdrainage under conditions of cultivation 
is almost perfect. But with the 1200 buildings to be 
erected on the site and with several acres of paved 
streets, the runoff factor becomes serious, and elaborate 
plans have been made for surface drainage. 

Near each outside longitudinal boundary of the camp 
is a large open drainage ditch from which the water is 
removed by natural channels to the river. These 
ditches are built on grades of approximately 0.08 per 
cent. and their maximum cross-section is 72 sq.ft. It 
is intended to protect them from scour with brush re- 
vetment. Each block of buildings drains into gutters 
and small ditches and thence to the main drainage 
ditches. The character of the subsoil is such, however, 
that little or no water will ever stand in the latter. 

The same gravel contains the camp water-supply. 
Wells have been sunk all over the site and water thus 
obtained for the construction needs. For the perma- 
nent water-supply of the camp, a well 70 ft. deep is 
being sunk about half a 





Chillicothe to Clarksburg. 
The entire camp site lies 
between elevations 625 and 
650 ft. above sea level, while 
the Scioto River, which ap- 
proximately parallels the 
main arteries of the camp 
at a distance of about half 
a mile, is 600 ft. above sea 
level at normal flow. Fully 
95 per cent. of the camp site 
proper is above elevation 
635 and below 650. From 
this a conception of its 
ideal topography may be gained. Under ordinary con- 
ditions such a level plain would have many undesirable 
features from a drainage and sanitary standpoint, but 
in this instance the whole site is underlain at a depth of 


A FOUR-MILE INDUSTRIAL 





mile northeast of the center 
of the camp. For the first 
20 ft. a steam shovel is be- 
ing employed for excava- 
tion. Steel sheetpiling is 
then to be driven and the 
remaining excavation will 
be made by clamshell buck- 
et. Three pumping stations 
and necessary storage tanks 
are to be built to supply 
the camp. 

All the water mains, with 
the exception of 1800 ft. of 
12-in. suction and force mains from the well to the 
pumping station and tanks, are of California wire- 
wound wood-stave pipe. The principal main is 14 in. 
in diameter and 3060 ft. long. There are nearly 75,000 


RAILWAY HELPS TRUCKS 
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‘t., of sizes from 10-in. to 6-in. The water-works sys- 
tem, owing to the simplicity of the camp design, is 
merely a rectangular gridiron, both sides of the en- 
campment being practically identical. 

The water is of excellent quality, but somewhat high 
in iron content, so that it becomes cloudy on exposure to 
the atmosphere. 


SANITARY SEWERS DRAIN TO SEPTIC TANK 


The sewerage of the encampment is to be taken care 
of by two main trunk sewers of 24-in. pipe, on the east 
and west sides respectively, connecting at the southern 
end of the cantonment with a 30-in. outfall sewer lead- 
ing to a simple septic-tank treatment plant a mile below, 
whence the sewage is to be pumped through a 20-in. 
vitrified-pipe main 2500 ft. long to the river bank. The 
joints of the vitrified pipe are to be filled with a bitu- 
minous material. From the river bank to the channel 
outfall there are to be two lines of 16-in. Universal 
joint cast-iron pipe. 

Another proof of the ideal topographic conditions is 
the fact that the construction work has proceeded with- 
out a hitch with no accurate topographic map as a 











GRAVEL ROADS BUILT BY LOCAL CONTRACTORS - 


guide. On June 18 not one bit of work had been done 
on this site. A topographer from the United States 
Geological Survey came about this time and made a 
hand-level contour survey under the direction of R. Win- 
throp Pratt, consulting engineer, of Cleveland. From 
this the main drainage scheme was laid out. On June 
21 the site was approved and the contract was awarded. 
On June 29 a revised camp layout was finished on the 
scanty survey data gained in the interim. During these 
ten days the consulting engineer also developed the wa- 
ter-supply system. 

On the first of July the location of the water-supply 
well had been established, also that of the sewage-dis- 
posal plant and of the main roads, and the methods of 
road construction were decided upon. Since July 1 the 
building work has proceeded at such a pace that there 
is no question but that the barracks will be ready before 
the time set. 

Until July 6 the work on the camp was organized and 
carried out by Captain T. Eckford Rhoades, an engineer 
reserve officer detailed as acting constructing quarter- 
master. Captain Rhoades was previously vice president 
of the Whitney Co., engineering and architectural con- 














DRAINAGE HANDLED BY OPEN DITCHES 


tractors, New York City; and in no small degree the 
impetus given construction during his period of com- 
mand has had its influence in permanently speeding up 
the work. 

The rapid-fire construction work done by the contract- 
ors bears the impress of the personality of the general 
superintendent, C. H. Hollingsworth. Under him the con- 
tractors’ organization consists of 14 department heads, 
responsible to and in constant touch with the genera! 
superintendent. These include a general foreman of 
carpenters, an office engineer, J. C. LeDuc, a traffic 
manager, a purchasing agent, an accountant, trans- 
portation superintendent who supervises all the unload- 
ing and camp delivery work, an electrical engineer, a 
field engineer, who Icoks after all the building layouts 
and the staking out of sewer laterals and water-works 
services, a sewer and water superintendent who super- 
vises the installation of all sewer and water mains, a 
superintendent of employment, sanitary inspector, a 
garage superintendent, a general storekeeper and a com- 
missary chief. Under the general foreman of carpen- 
ters are five foremen, who on July 23 had 68 sub-fore- 
men, 1300 carpenters and 300 laborers on the job. 


EFFICIENT HANDLING OF CONSTRUCTION MATERIAL 


Transportation within the camp is further looked 
after by a separate and distinct official known as the 
distributing agent, who is under the authority of the 
general foreman of carpenters in his general duties. 








ROLLER-CONVEYORS SPEED LUMBER HANDLING 
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SAWMILLS CUT TO STANDARD UNITS 


The lumber arrives on railway sidings at about the 
middle of the east side of the cantonment. It is un- 
loaded and handed directly to a series of sawmills, 
where it is all cut into standard units. From these 
mills it is loaded on industrial railway cars, motor 
trucks or wagons, and taken west, north or south to the 
proper camp unit. A four-mile industrial railway, oper- 
ated by three gasoline locomotives, is an important ele- 
ment in expediting the work, for it releases the trucks 
of the Quartermaster Department and hired motor 
trucks for other work. Within about three weeks the 
contractor has not only completed some of the barracks, 
but has been able to prepare the new buildings for im- 
mediate occupancy by some Ohio State troops. During 
the last week of July the army motor trucks were being 
used as much for carrying the Army.Commissary De- 
partment supplies as for the contractors’ purposes. 


How ENGINEERING WORK IS ORGANIZED 


R. F. McDowell, resident engineer, has been associ- 
ated with the consulting engineer, R. Winthrop Pratt, 
for a number of years. Under the resident engineer are 
a water engineer, a sewer engineer, three road engi- 
neers, one of whom is an employee of the United States 
Office of Public Roads and Rural Engineering, and a 
surface drainage engineer. 

All the surveying work for any purpose whatsoever 
is in charge of one man. Under his direction seven 
survey parties are constantly in the field. These survey 
parties consist of from one to three salaried men, the 
rodmen, chainmen, etc., being engineer troops from 
Company D, Ohio National Guard. 


SEVERAL CONSTRUCTION CONTRACTS 


The work is actually being done under five contracts. 
One contract, however, with the A. Bentley Sons Co., 
of Toledo, Ohio, covers the construction of everything 
but the roads and the water-supply well. Small sec- 
tions of the work are being done under minor contracts 
with A. S. Hecker & Co., of Cleveland, Ohio, for the well, 
and with the local gravel road contractors for distinct 
pieces of the road work. 

The road work consists chiefly of a detour road to di- 
vert all traffic from the Chillicothe-Clarksburg turn- 
pike, which runs through the camp, and two main camp 
arteries parallel to the turnpike and on either side of it. 





All these are built of the local gravel which underlie 
the whole camp site and are to be given a surfacing 0; 
bituminous material. The detour road is 7600 ft. lony 
and 20 ft. wide, and the two main camp roads are 130\) 
ft. long each and 18 ft. wide. 

The A. Bentley Sons Co. is represented on the jot 
by Thomas Bentley, president, James Bentley, vice pres- 
ident and general manager, and R. B. Daudt, chief 
engineer. 

The Constructing Quartermaster in command of the 
cantonment is Captain Ward Dabney, U. S. A., and his 
engineering assistants are Captains Rhoades and Col- 
man, U. S. R. 





Railways Help Cantonment Builder 
Overcome Handicaps 


Central Freight Agency for Railways at Des Moines 
Enables Interurban to Handle Heavy 
Tonnage Expeditiously 


RANSPORTATION and labor were the two factors 

most difficult of solution in building the Camp 
Dodge cantonment, 11 miles northwest of Des Moines, 
Ia., where 45,000 men for the Thirteenth Army Division 
will be trained. The site (7 square miles) is on an elec- 
tric interurban line having 65-lb. rails and correspond- 
ingly light bridges. The latter have been strengthened 
to carry small switch engines. These engines haul to 
camp at night the cars assembled in Des Moines the 
preceding day by the half dozen steam roads. 

A week after the contract was signed (June 22) 
orders came to shut down everything until Central 
Headquarters could check up the water supply and 
sewage disposal facilities, which a rival city claimed 
could not be-made adequate. This delay required a 
reduction of the contractor’s force from 900 to 300, 
and naturally discouraged the hundreds of men who 
were already on the way and reached the camp when 
men were being turned away. In consequence the 
contractor had to advertise and use labor bureaus free- 
ly. 


CAMPAIGN BRINGS RESULTS 


The results of this campaign were beginning to show 
July 26 when a representative of the Engineering News- 
Record visited the camp. A net gain of over 150 men 
per day was being made and the total had increased 
to 2200. Only a few hundred of these men were kept 
overnight in the barracks, most of them returning 
to Des Moines by special cars loaned to the interurban 
line by various railways. 

The 5-day delay also put all material orders at the end 
of the list for the 16 cantonments in the country. The 
order for the 24,000,000 ft. of lumber was split one- 
third each to the hemlock, the southern pine and the Pa- 
cific Coast fir associations. As the hemlock people were 
unable to make deliveries their share was distributed 
to the other two associations. About 80 cars of mate- 
rial of all kinds were set in on the above date. In one 
day, 1,890,000 ft. of mixed lumber was unloaded. 

Handling the freight has been reduced to a work- 
able system by the codperation of the railways with 
the camp officials. A central agency in town is sup- 
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plied by each railway every morning with information 
as to what cars for the camp are in Des Moines. This 
information is telephoned to a division engineer in camp 
at 10 a.m. He goes through the list and makes up a 
“spotting” schedule which he telephones back at 3 p.m. 
to the central agency. The agency turns this over 
to the interurban company to carry out during the 
night. 

During the day the cars are assembled in proper or- 
der on sidings along the interurban tracks. The trains 
are therefore practically made up in proper order for 
setting out at the camp. A few distribution switches 
already existed near the storehouse of the Iowa Na- 
tional Guard (included in the camp site), but 3 
miles of permanent track had to be built and 3 miles 
of temporary track for sidings 200 ft. from the build- 
ing line. 

In unloading it is aimed to handle those nearest 
the main line first, but at 4 p.m. an inspection is made 
to push along the work on the partially unloaded cars 
so as not to have many cars half unloaded. However, 
about 20 unloaded cars are retained overnight, so that 
if the night switching should not be done for any rea- 
son, there would still be work for the men next day. 

Materials had come in such quantities by July 26 
that an additional 1000 men (half carpenters and half 
laborers) could have been employed to advantage. It 
is planned to increase the number to 5000 or 6000 if 
possible. A month after the contract was signed, 115 
buildings were under construction, of which 45 were 
practically completed. By Aug. 1, 36 additional bar- 
rack buildings had been completed. 


CAMP SITE IDEAL 


Topographically the camp site is excellent, and the 
layout follows closely the ideal plan sent out from 
Washington. It is located on the west side of a nar- 
row ridge forming the watershed between the Des 
Moines River and Beaver Creek. The line of barracks 
forms a hook, with headquarters near the center at the 
bend of the shank. A concrete road, 20 ft. wide and 
3 miles long, will serve as the main street, and there will 
be 4 miles of gravel road and 8 miles of graded streets. 

Gravel comes from a pit 6 miles away equipped with 
screening, washing and loading facilities for supplying 
50 cars per day. About 15,000 yd. will be required. 
The sand is unloaded by clamshell buckets to a fleet 
of 6-ton White motor trucks with wide tires, 14-ton 
army trucks (sent up from the Mexican border) and 
also wagons. The greater part of the short haul of 
lumber and other materials is done by teams direct 
from cars to the barracks. 


WATER SUPPLY FROM A LARGE WELL 


A well 60 ft. in diameter and 33 ft. deep is being 
sunk on property belonging to the state. It is in a 
gravel bed 16 to 24 ft. thick and overlain with a 
loam cover of the same depth. A circular concrete shell 
in 8-ft. sections is being excavated by a steel stiffleg 
derrick operating a clamshell bucket. There will be 
three electrically driven pumps, each with a capacity of 
1000 gal. per min. against a total head of 250 ft. (200 
ft. static head). These will discharge through 4460 ft. 
of 16-in. wood pipe into a 1,000,000-gal. circular concrete 
reservoir on the top of the ridge. This will give a total 


head of approximately 180 ft. on the lower portions of 
the barracks. 

For construction purposes there already existed two 
steel tanks (16,000 and 40,000 gal.) on the hill for the 
Iowa National Guard encampment, whose grounds are 
included in the cantonment. Sewers and water mains 
are being installed at the rate of about 1} miles and 
0.75 mile per day respectively. 

A 30-in. trunk sewer extends 17,000 ft. to the Des 
Moines River. Treatment of the sewage is considered 
unnecessary, as no city now uses this river for water 
supply. The ridge breaks down into rolling country to 
the south, so that there is little deep cutting. Most of 
the trenching is good machine work, except for a few 
hundred feet of quicksand at the lower end. A drag- 
line and at least four different makes of trenchers have 
been brought in for the sewer and water trenches. 

An alternative plan was to carry the sewage across 
the valley to Beaver Creek. The distance is nearly as 
great. The stream is nearly dry in summer so that both 
tanks and beds would have been required to produce an 
acceptable effluent. 


STAFF AND ORGANIZATION 


The organization at Camp Dodge is headed by Major 
M. A. Butler, Engineer Officers’ Reserve, who is Con- 
structing Quartermaster. He drew on the construction 
department of the Great Northern Ry. for the follow- 
ing assistants: A. O. Leach, supervising engineer, A. 
N. Deuell, assistant supervising engineer; also the fol- 
lowing division engineers, W. S. Cooper in charge of 
roads and pavements, William Burns in charge of rail- 
way facilities and materials, H. W. Zolper in charge of 
sewers, and C. M. Ahlberg in charge of buildings. G. M. 
Garen, the only division engineer from another com- 
pany, is in charge of water supply. L. P. Wolff is con- 
sulting engineer for sewers and water supply, and Rob- 
ert Wheelwright is the city planner. H. H. Lotter, 
senior highway engineer, U. S. Department of Agricul- 
ture, is supervising the road construction. A regular 
line officer, Capt. J. C. Kay, U. S. A., is detailed to as- 
sist Major Butler in the necessary routine and matters 
of military nature. 

Charles Weitz’ Sons, for whom J. F. Gould is superin- 
tendent, is the contractor for all work except the roads 
and pavements, which were let to the Raymond Wright 
Co. Both of these firms are of Des Moines. 





Water-Waste Survey at Memphis 


The pitometer survey of the water system at Mem- 
phis, Tenn., was completed last year. The annual re- 
port of the Water Department shows that 3169 leaks 
were detected, of which 2779 were property leaks. The 
others are classified as follows: Fire hydrants, 112; 
mains, 93; property metered, 65; services, 43; valves, 
43; meters and couplings, 26; stop-cocks, 8. Aside 
from the detection of leaks, the check of the minimum 
flow of water at night with the pump records was very 
satisfactory, showing only a slight difference between 
the two records. The survey work is distributed over 
the 43 districts comprising the city proper, and the 
records indicate the districts still showing excessive 
consumption (either by legitimate consumption or by 
waste). 
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Despite Labor and 


Plant Layout for New Orleans Structure Makes Great Use of Machinery— 
Large Storage Facilities Provided To Insure Against Freight Delay 


Br A: x. 


Of the firm Janse Bros., Boomer, Crain & 


UST AFTER war was declared, an order was given 
q| by the Board of Port Commissioners of New Or- 

leans, La., to start work on a 1,600,000-bushel ad- 
dition to their public grain elevator. It immediately 
became apparent to the contractors, Janse Bros., 
Boomer, Crain & Howe, that they would be called upon 
to meet very unusual conditions as to car shortage, as 
well as labor and material shortage. In general, it was 
foreseen that large quantities of materials would have 
to be stored, as it would be impossible to regulate the 
dates of delivery and the quantities delivered. In order 
to safeguard against a shortage of labor, it was thought 
advisable to handle the materials as far as possible by 
mechanical means. 

In preparing the contractors’ plant layout, an esti- 
mate was made of the quantities of materials to be 
handled, and suitable storage yards, houses, bins, etc., 
were provided. These buildings, yards and bins were 


Contractors Speed Grain-Elevator Construction 















Material Shortage 


CRAIN 


Howe, Contractors, New Orleans, La. 


so laid out that they could be served directly by stand- 
ard-gage tracks, and so that the unloading could all be 
accomplished by the use of a locomotive crane, the loco- 
motive crane being used to do switching as well as un- 
loading. 


LOCOMOTIVE CRANE WoRKS 24 Hours A DAY 


By studying the accompanying plant layout sketch, 
it will be seen that the locomotive crane is capable of 
handling a very large amount of work, making it pos- 
sible for the contractor to keep it busy 24 hours per 
day. 

Approximately 20,000 cu.yd. of excavation was re- 
moved by the crane operating an orange-peel bucket, 
loading the dirt directly on the flat-cars, which were 
switched by a switch engine to a dump on the river 
front. Another locomotive crane, rented temporarily, 
unloaded the dirt into the river. After the excavation 
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LOCOMOTIVE CRANE CONTROLS WHOLE JOB ON GRAIN ELEVATOR AT NEW ORLEANS 


was removed, gravel, sand, lumber, steel, etc., began to 
arrive at the site of the work, so that the crane was 
kept busy unloading these materials. As the piledriving 
proceeded, the pile cutoffs were removed from the hole 
by the locomotive crane and placed in storage piles, 
from which they were worked up with a portable saw- 
mill and the lumber later used in the construction of 
formwork. 

The sand, gravel and cement are removed from the 
storage bins by belt conveyors and delivered to the mix- 
ing house, which contains a battery of two 1-yd. mixers, 
the surplus gravel and sand piles being handled into the 
storage bins by the use of the locomotive crane. 

Provision was made for storing approximately 10,000 
cu.yd. of sand and gravel and 10,000 bbl. of cement. So 
much trouble later developed in the way of securing cars 
for delivery of gravel, sand and cement that it would 
have been almost impossible to maintain an organiza- 
tion, except at a prohibitive expense. The large storage 
capacity for materials made it possible for the work to 
proceed at a uniform speed, which is desirable on con- 
struction work. 

After fabricating the form units in the sawmill and 
on the framing platform, the trackage made it very 
economical to transfer the finished forms directly to 
the building, the locomotive crane being used to place 
them in the building. The reinforcing steel, after be- 
ing bent, was handled in the same manner. 

While the plant layout as shown might appear to be 
expensive, it has been found to be very economical in 
the long run, when it is considered how much labor at 
high prices was saved. 


FIRST-CLASS CARPENTERS KEPT ON JOB 
In nearly every part of the construction some accom- 
modation of an unusual condition had to be arranged 
for. By beginning the formwork at about the time the 
excavation was half completed, the contractors were able 
to pick out a gang of about 30 first-class carpenters 
and keep these men steadily employed throughout the 


job. To do this, everything was built up in units on a 
framing platform-adjacent to the sawmill. In order to 
reduce further the cost of the formwork, a very com- 
plete woodworking mill was equipped with two swing 
cutoff saws, one 40-in. band-saw, one power rip-saw, 
boring machine, grindstone, arid emery wheel for gum- 
ming circular saws. This mill was operated with a 20- 








PORTABLE SAWMILL ON CITY JOB MAKES CONCRETE 
FORMS FROM PILE CUTOFFS 


hp. electric motor and laid out in such a manner that 
material traveled in straight lines, with a minimum of 
rehandling from the material piles through the mill and 
to the framing platform. 

It was observed that the carpenters working on the 
framing platform were almost exhausted before the 
day’s work was completed, owing to the excessive heat 
and bright sun. A rough roof was put over this plat- 
form so that the men could work in comfort, without 
hats or outer clothing, and the efficiency of the gang 
was increased almost 50%. 

The forms for a grain elevator when made up in units 
are, of necessity, very heavy and cumbersome. To 
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handle these economically, they were pushed to one side 
of the framing platform on trucks and push-cars. Three 
times a day the locomotive crane spent about an hour 
taking the finished forms away from the platform and 
piling them in storage piles along the tracks, where they 
were again picked up by the crane. 


LABORERS COME AT SOUND OF GONG 


A number of laborers worked around the mill carry- 
ing lumber, etc. When the carpenters completed their 
heavy unit of formwork, a gong was rung, and these 
laborers immediately came to the framing platform and 
removed the completed piece of work. The carpenters, 
in the meantime, started another form, each gang hav- 
ing enough room to carry on two operations. The gong 
was used so that the foreman in charge did not have 
to hunt up and call each individual laborer. 

Reinforcing steel was piled and blocked up so that all 
the handling was done by the crane. 

The sand and gravel, as well as the cement, were car- 
ried to the mixing hoppers on a 20-in. belt conveyor. 
The gravel and sand conveyor belt discharged into a 
hopper above the mixing floor. The cement belt ran 
through the cement shed, directly under the sand and 
gravel belt, and discharged on the mixing floor of the 
concrete plant. The plant had a capacity of from 40 
to 50 cu.yd. per hour. Two Smith mixers of 1 yd. 
capacity each mixed the concrete, and two 8 x 12-in. 
American hoisting engines hoisted the concrete in buck- 
ets, which were made in the contractors’ shop, up a 
double tower 160 ft. high. The concrete was spouted to 
a hopper and placed in its final position by the use of 
concrete carts. The concrete mixers and conveyor belts 
were electrically operated. 

Several years ago the contractors experienced many 
minor annoyances from concrete tower equipment built 
too light to stand the wear and tear of rapid modern 
construction work. To eliminate this, all sheaves on the 
concrete tower are of extra size and weight, the sheaves 
being keyed onto heavy shafts which run in bearings, 
equipped with large compression grease cups. This 


LARGE STORAGE CAPACITY PERMITS WORK TO GO ON DESPITE FREIGHT EMBARGOES 








equipment is quite costly, but is found to pay for itself 
by eliminating minor delays from burnt-out bearings 
and sheaves. 

The concrete buckets and receiving hoppers were of } 
in. boiler plate and heavy angles, the guide angles being 
5 x 4 in. The receiving hoppers were similar to the 
hoisting buckets and supported by cables, and handled 
in the same manner as the hoisting buckets. This 
feature is necessary, owing to the fact that points of 
discharge are constantly changing. 

The blacksmith and machine shop was equipped with 
lathe, power grinders, power drill press, power bolt 
and threading and cutting machines, punches and 
shears. The several thousands of bolts required, as well 
as all gratings and light structural work, were made up 
in this shop. 

That the layout and general methods of construction, 
as explained on this New Orleans work, fulfilled the pur- 
pose for which they were designed, is shown by the fact 
that construction work proceeded smoothly right 
through the car shortage and other difficulties. The 
construction is under the supervision of J. Devereux 
O’Reilly, chief engineer for the Board of Port Commis- 
sioners of New Orleans. The writer is resident partner 
on the work. E. T. Malloy is general superintendent, 
and R. R. Hepinstall is chief draftsman. 





Collections of Paving Data 


The State Bureau of Municipal Information of the 
New York Conference of Mayors is continuing its good 
work of collecting data in various municipal fields. 
Three such collections, in typewritten form, are before 
us: No. 245, “Street Oiling in New York State Citic 
in 1916” (5 pp.; 50c.). No. 246, “Experience of Amer- 
ican Cities and States in Concrete Paving” (23 pp.; 
$2.10). No. 255, “Method of Levying Assessments and 
Awarding Contracts for New Paving in Large Cities” 
(20 pp.; $1.05). The reports may be obtained for the 
prices’ stated from the Public Affairs Information Ser- 
vice, White Plains, New York. 
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Build Concrete Shell Around Tall 


Steel Water Tanks 


Panel Forms and Staging Held by Bolts and Raised from Floats—Concreting Approximately 
Continuous—Build Road for Delivery of Materials—Work Done To Improve Real-Estate Values 


the vicinity of standpipes, which, considered as 

rusty steel tanks dominating the surrounding 
landscape, are usually viewed by property owners as but 
one degree removed from gasholders, the Cincinnati 
Water Department now incases them in concrete. In 
the case of the Eastern Hills tanks, the second group to 
be so incased, the problem of placing a concrete shell 
around five 40-ft. diameter steel cylinders 100 ft. high 
was solved by using combined form panels and staging 
bolted to the steel and raised a panel at a time by der- 
ricks mounted on floats at the top of each corner tank. 

The cylinders were erected first and kept full of wa- 
ter during concreting to maintain them as nearly as 
possible in cylindrical shape and prevent splitting the 
concrete shell, which might have been strained were the 
steel incased while in a slightly elliptical form and then 
forced into a true circle by the water pressure when 
filled for the first time. With the tank steel in place to 
the top, it became impossible to use sliding forms, even 
if the numerous offsets would have permitted it, and 
hence the floats were employed. 

In the preparation of plans for the two most recently 
constructed tanks for the distribution system of the 
City of Cincinnati, utility has not been the only con- 
sideration. It is consid- 


TT MAINTAIN or increase real-estate values in 


on the plea that unsightly tanks would depreciate the 
value of surrounding real estate. For this reason the 
most desirable site could not be secured, except at a pro- 
hibitive price. These tanks, built on an ornamental con- 
crete foundation and surrounded by paneled concrete, 
present a very pleasing appearance and have been the 
subject of much praise. Instead of declining, property 
values in the vicinity have increased. Consequently, 
when plans were made for the Eastern Hills tanks no 
trouble was encountered in obtaining the necessary 
property, a very desirable site being offered, and at a 
very reasonable price. 


To RESEMBLE HUGE CHESS MAN 


The Eastern Hills reservoir consists of a group of 
five steel stand pipes, 40 ft. in diameter by 100 ft. in 
height, the four outer tanks spaced at the corners of a 
61-ft. square, the fifth being placed in the center. 

When completed, the Eastern Hills reservoir will 
somewhat resemble a large chess man. The base for 
more than a quarter of the total height is square, above 
which the structure is octagonal. The casing of the 
center tank of the five, however, is square in plan, and 
in the recess between the south corner tanks an in- 
closed stair well with concrete walls and landings and 

steel stairs is located. 





ered a crime to erect un- 
sightly, bare steel tanks in 
a residential district, the 
increased cost of archi- 
tectural embellishment and 
of parking the surrounding 
grounds being considered 
as money well spent. The 
old Mt. Auburn tanks, two 
40 x 70-ft. bare steel tanks 
situated in one of the best 
residential districts and 
facing a beautiful park, 
form an eyesore in the 
landscape in the opinion of 
the Water Department, 
which hopes within the 
near future to incase these 
tanks in masonry, improve 
the grounds and add an- 
other beauty spot to the 
city. 

When an effort was made 
to secure property for the 
Western Hills tanks, the 
first to be incased in con- 
crete, much opposition was 
raised by property owners 








FORMS HANDLED BY FLOATS IN CORNER TANKS 


The office room for the 
gages is also located in this 
space at the foot of the 
stairs, which lead to an ob- 
servation platform on top 
of the tanks. The shell is 
reinforced vertically and 
horizontally, chiefly to take 
up temperature stresses, 
the steel tanks being de- 
signed to withstand all 
loads. The minimum 6-in. 
thickness of the shell was 
determined entirely by the 
least clearance in which the 
reinforced concrete could 
be placed with economy. 

Phe exterior surface of 
the concrete is to be picked 
clean, washed with diluted 
acid and water and receive 
a dash coat of portland-ce- 
ment mortar, except the 
belt courses, corbels and 
parapets, which are to be 
rubbed smooth. 

It will be evident that 
the forms used for the con- 
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FORM-SETTING DIAGRAM 


ONE SET OF FORM PANELS ADAPTED TO ENTIRE HEIGHT OF ORNAMENTAL CASING FOR STEEL 
TANKS IN CINCINNATI 


crete casing had to meet two peculiar conditions. They 
must be changed in form during the progress of con- 
struction, and must be held and raised by some method 
with which the presence of the completed shells, filled 
with water, would not interfere. In designing the 
tanks, U-shaped pieces of plate, each end of which was 
riveted to the tank steel, and the outstanding bend of 
which had a hole in it for a form bolt, were provided 
for holding the forms to the tanks during concreting. 


' The means of raising the forms, and of altering their 


shape, were left to the contractor. 

Early in April last the contractor set up a l-yd. mixer 
and tower in the recess next the stair well and began 
the construction of forms and floats for raising them. 
A portable sawmill was used in this work. 


FORMS CHANGED FROM ROUND TO OCTAGON 


At the upper edge the form panels support runways 
forming a continuous platform around and between the 
tanks, on which concrete is delivered in carts from the 
hoisting tower. As will be seen from the drawings, the 
square base of the structure is not filled solid with con- 
crete, but consists of a thin, nearly circular casing 
around the tanks, with air spaces between this and the 
outer wall, 1 ft. thick. Rather than form all this at 


once, the contractor devised a way of using the octag- 
onal form panels for the nearly circular inner casing 
by fitting two sets of fillers inside each panel, as shown. 
At the next setting, when the outer square wall was 
stepped in, one set of these fillers was removed to give 
the correct shape to the inner casing. The forms were 
carried up in this way until the octagon proper was 
reached, when the second set of filler blocks was re- 
moved. The forms for the outer walls were built up 
from the base at this stage and concreted. When the 
octagonal forms reach the corbel course they will have 
to be enlarged and cut down again slightly for the 
upper portion of the work. 


BARREL FLOATS RAISE PANELS 


A two-boom, crab-operated rig resting on empty oil 
barrels on,the water surface of each of the four corner 
tanks raises the forms, a panel at a time. Each panel 
weighs about a ton, and to pick this weight from a float- 
ing platform of reasonable cost which would fit in a 40- 
ft. circle was found to be out of the question. The 
rear end of each float is therefore blocked down from 
the Z-bar which forms the top of each tank and the 
forward end held by hooks over this Z-bar. In picking 
a form, the rig is thus independent of its flotation, most 
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of the load being taken on the hook bars at the boom 
end, and the buoyancy of the float being used only 
while rotating the rig from one form to the next. 

In raising the form panels, each of which is held by 
two rows of bolts, the bolts are screwed out of the 
nuts, which remain embedded beneath the steel clips 
riveted to the tank plates. The forms are then swung 
out slightly and raised 5 ft. 3 in., the bolts which came 
out of the upper ranger being screwed back into the 
same holes in the concrete, but through the lower 
ranger. The bolts taken out of the lower ranger are 
then passed through the upper one and screwed into 
nuts behind the next row of clips. 

CONCRETING APPROXIMATELY CONTINUOUS 

There are 270 to 300 yd. of concrete in a complete 

lift, which must be distributed over a considerable area, 


the foundation plan being 100 ft. on a side. It is there- 
fore possible by using stop planks to concrete one-half 
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TANKS TO BE COVERED WITH IVY TWENTY FEET 
ABOVE GROUND 


of the structure while the horizontal reinforcing is be- 
ing set and the forms raised on the other half, so that 
the mixing plant is kept going at the rate of 100 yd. or 
more a day. The total volume of concrete, exclusive of 
the footings, which were placed with another plant, is 
about 3800 yd. The hoisting tower is double, one side 
being used for the concrete skip and the other contain- 
ing an elevator for the workmen. The tower also 
mounts a boom for raising the reinforcing. 

The mixer, having a power loader, is supplied by 
wheeling with materials brought to the site in wagons 
and motor trucks. The streets on top of the hill being 
unpaved, and wet weather prevailing when the haul- 
ing was begun, the contractor laid a corduroy road of 
ties, covered with cinders, to the nearest paved high- 
way about 1000 ft. south of the work. 

The tanks were designed and are being built under 
the direction of J. A. Hiller, General Superintendent of 
the Cincinnati Water-Works. T. J. Mulloy is resident 
engineer in charge. The Ferro-Concrete Construction 
Co., of which W. P. Anderson is president, are the 
contractors. J. Hodges is in charge of the work for 
the contractors, while the forms and methods of con- 
struction were designed by Henry D. Loring, engineer 
for this firm. 


Steel Arch To Replace a Famous 
Cantilever Bridge 


First of Its Type in This Country, the Michigan Central 
Bridge at Niagara Is Now 34 Years 
Old and Inadequate 


STEEL arch of about 560-ft. span is to take the place 
Avot the Niagara cantilever bridge of the Michigan 
Central R.R. at Niagara Falls, N. Y. The cantilever bridge 
is famous as being the first of its type in this country, 
having been built in 1883-84 to the designs of the late 
C. C. Schneider. Each of the two cantilevers is 395 ft. 
long, with 195-ft. anchor arm, 175-ft. river arm and 
25-ft. tower span. The suspended span is 120 ft., mak- 
ing a total length of 910 ft. The height is 240 ft. from 
the water to rail level. The two lines of trusses are 28 
ft. c. to c., and the deck carries a double track. 

The cantilever bridge was strengthened in 1900 in 
order to adapt it to the greatly increased loading. This 
remarkable piece of bridgework consisted in building a 
third truss on the center line of the structure, supported 
on new columns in the towers. Further strengthening 
to meet the requirements of the still heavier loadings 
of the present day is not practicable, and the famous 
bridge, which has already given 33 years of active serv- 
ice, is to be réplaced by a new bridge of a different 
type. 

The new steel arch bridge will have a clear span of 
about 560 ft., with a rise of about 132 ft. from the 
hinges to the bottom chord, while the truss depth at the 
crown will be about 30 ft. The bridge will carry three 
tracks. The present steel-arch railway bridge at Ni- 
agara Falls, built in 1896-97, has a span of 550 ft., with 
a rise of 114 ft. from springing line to bottom chord, or 
134 ft. to the deck. 

No time has been set for the construction of the new 
bridge. Under present conditions definite action will 
probably be postponed, but the plans are in preparation. 
This work is in charge of H. Ibsen, special bridge engi- 
neer, who has a separate staff independent of the bridge 
department. The work is under the direction of J. F. 
Deimling, acting chief engineer of the Michigan Cen- 
tral R.R. during the absence of George W. Webb (now 
a colonel in the army). 





Wisconsin Architects Must Register 


An architect’s registration law was passed by the 
recently adjourned Wisconsin legislature. According to 
S. T. Williams, state building inspector, it provides 
that after Jan. 1 no person shall use the title “archi- 
tect” unless he has a certificate of registration from 
the examining board. Any other person may, however, 
design buildings without hindrance as long as he does 
not use the title “architect.” Thus the law follows the 
lines of the New York law and not those of the Illinois 
law, which has been the source of so much controversy 
between the architects and the engineers. The Wiscon- 
sin examining board consists of the state architect and 
the dean of the Engineering College of the state uni- 
versity, exofficio, together with three architects ap- 
pointed by the Industrial Commission. The appoint- 
ment is placed with the Industrial Commission because 
it now administers the state building code. 





vena RMN 


I re ee 


st eancalltiie' a: 


perranssanit nats 
ici ait 


hatin Kieiieaet | AahiR ta es 















































































308 ENGINEERING 


—_———_ 


NEWS-RECORD Vol. 79, No. 7 





Changes in Cleveland Sewage-Disposal 
Plans Recommended 


Fine Screens Advised by Fuller After Adverse Report on Tests by Pratt and Gascoigne 
Summer Chlorination at Two Plants—Sprinkling Filters and Dortmund Tanks at the Other 


ARKED changes in the methods of sewage 
M treatment at Cleveland, Ohio, as proposed by R. 

Winthrop Pratt, consulting engineer on sewer- 
age improvements, after several years of investigation, 
were recommended in a recent report by George W. 
Fuller, consulting engineer, New York City. A notable 
feature of Mr. Fuller’s report is his recommendation of 
fine screens, notwithstanding an adverse report on fine 
screens after long, detailed tests by Mr. Pratt and 
George B. Gascoigne. Mr. Fuller recommended fine 
screens for all three of the proposed sewage-works at 
Cleveland, but did not specify the make. In place of 
Imhoff tanks and sprinkling filters at the Cuyahoga 
River plant he advises that screens be followed by 
sprinkling filters and deep Dortmund tanks. The acti- 
vated-sludge process, which has been extensively studied 
at Cleveland, is regarded by Mr. Fuller as likely to be 
required at the two lake-front plants in 5 to 20 years. 
Meanwhile fine screens, with chlorination during the 
bathing season, are advised by Mr. Fuller at these two 
plants, instead of Imhoff tanks and chlorination, recom- 
mended by Messrs. Pratt and Gascoigne. 

The proposed changes in the plans are now before 
W. H. Dittoe, chief engineer Ohio Department of 
Yealth, who has called into consultation Prof. Earl B. 
vhelps, Washington, D. C. 


COURSE OF EVENTS SKETCHED 


Before taking up the screen tests and the Fuller re- 
port in detail, the recent course of events pertaining to 
sewage treatment at Cleveland may be sketched. 

During 1913 and the early part of 1914 an extensive 
series of sewage-treatment tests was made at Cleveland. 
(See “Report on Tests at Sewage Testing Station,” by 
Robert Hoffmann, commissioner and chief engineer; R. 
Winthrop Pratt, consulting sanitary engineer; and 
Harry B. Hommon, chief chemist and bacteriologist. 
The report was dated 1914, but not published until 
1916.) Several fixed screens and one mechanically oper- 
ated fine screen were tested. The latter removed from 
20 to 25% of the suspended matter in the sewage. 
Settling tanks removed about 45%. The report recom- 
mended that clarification be effected by either tank 


_ treatment or fine screens. It was believed that the 


latter would be cheaper, but a large-scale test of fine 
screens was considered advisable. 

For the two proposed lake-front plants clarification 
was needed to prevent the fouling of bathing beaches 
and waters with solids, the bacterial infection of the wa- 
ter and to minimize the color of the lake waters about 
the outfalls. At the outset, it was thought that all nec- 
essary clarification could be effected by either tanks or 
fine screens. In either case chlorination was counted 
on for needed disinfection during the bathing season. 





It having been decided to test a large-size mechan- 
ically operated fine screen, contracts were made in 1915 
for supplying and installing a Riensch-Wurl screen, to 
be operated on test by the city. The first sewage passed 
through the grit chambers and screen on Nov. 19, 1915. 
but owing to various delays the test was not concluded 
until Sept. 10, 1916. 

The official report on the tests was transmitted to 
Robert Hoffmann, commissioner and chief engineer, De 
partment of Public Service, on Jan. 15, 1917, by George 
B. Gascoigne, sanitary engineer, who had charge of the 
tests under Mr. Hoffmann and R. Winthrop Pratt, con 
sulting engineer. The letter of transmittal states that 
the first draft of the report was submitted to Mr. Pratt 
for criticism and that the report as submitted “contains 
such corrections and modifications as were mutually 
deemed advisable.” The report declared that the screen 
failed to comply with the contract provisions as to re- 
moval of solid matter from the sewage, volume of sew- 
age and continuity of action. 

Before the tests were completed, Messrs. Pratt and 
Gascoigne had concluded that for Cleveland conditions 
tank treatment would be far preferable to fine screens 
and cost less in total annual charges. On Aug. 10, 1916, 
they recommended for the lake-front plants: (1) Sedi- 
mentation in two-story tanks having six months’ sludge 
storage and digestion capacity; (2) disinfection of 
settled or partly clarified sewage during the bathing 
season; (3) disposal of sludge within inclosed struc- 

_ tures. 


GEORGE W. FULLER REPORTS ON BEST PROCEDURE 


On Feb. 17, 1916, about a month after the date of 
Mr. Gascoigne’s report on the screen tests, George W. 
Fuller, consulting engineer, New York City, was in- 
structed by Alexander Bernstein, director of public serv- 
ice, to report on the best procedure for Cleveland to 
adopt for the treatment of its sewage. Mr. Fuller’s re- 
port, dated May 14, 1917, recommends (1) a fine-screen 
plant at West 58th St., with chlorination during the 
bathing season; (2) a fine-screen plant with sprinkling 
filters and with settling tanks for the filtered sewage, at 
the southerly site, on the Cuyahoga River; and (3) fine 
screens and chlorination at East 140th St., the site of 
the testing station. 

With this general review of the two reports, each may 
be taken up in some detail, beginning with that on the 
screen tests by Mr. Gascoigne. 

The screen consisted of a revolving inclined 14-ft. 
circular disk of perforated brass with the central por 
tion replaced by a truncated one. The perforations were 
ay in. wide and 2 in. long, comprising altogether less 
than 10°% of the total area of the disk. The screen 
was partly submerged in the sewage being screened. As 
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it rotated, the floating solids were removed, carried up- 
ward and swept off by revolving brushes. Before the 
sewage reached the screen, it passed through coarse bar 
screens and grit chambers. The bar screens had clear 
openings of 2 in. during the official test. The grit 
chambers were of the two-story type, 50 ft. long, de- 
signed for a velocity of 1 ft. per sec. and a detention 
period of 50 seconds. 

The screen was operated by the city, with Karl Pro- 
beck as resident engineer and chemist in immediate 
charge, under the general direction of Messrs. Hoff- 
mann and Pratt, already mentioned. George B. Sowers, 
assistant engineer of sewage disposal, participated in 
the installation of the screen and in the preparation of 
the report. 

SCREEN CONTRACT REQUIREMENTS 


The main requirements of the contract were: (1) 
That the screen should be capable of passing a maxi- 
mum of 7,500,000 gal. of sewage per 24 hours with a 
maximum loss of head of 2 ft.; (2) that during a three 
months’ test, by and at the expense of the city, begin- 
ning two weeks after the installation of the screen “and 
operating at least 90% of this period, the screen shall 
so operate that its efficiency will meet the approval of 
the Ohio State Board of Health’; that the “intent” of 
the contract was “results comparable to settling tanks 
with a flow-through period of 14 hours,” and that 
“before the approval of the Ohio State Board of Health 
will be applied for by the city of Cleveland, such re- 
sults must be approximated.” 

Payment for the screen was to be 20% on delivery; 
75% “at the conclusion of the test if the apparatus has 
met the requirements” of the contract, and 5% after 
the customary lapse of one year. 

The report states that prospective bidders for a test 
screen were informed of the results with settling tanks 
obtained at the testing station. These indicated a 45% 
removal of suspended solids in a 13-hour flowing- 
through period. An early draft of the test require- 
ments provided for a 50% removal of suspended solids, 
as determined by the Gooch crucible process, over a 
continuous period of four months. Two screen manu- 
facturers, including the Sanitation Corporation, which 
controls the Riensch-Wurl screen in this country, ob- 
jected “to the definite 50% removal,” the report states, 
apparently regarding screens as “competitors of sedi- 
mentation tanks” and feeling that a definite 50% re- 
moval guarantee might be considered as a precedent to be 
applied to any sewage elsewhere. The test requirement 
was therefore fixed as stated, but it was verbally under- 
stood, the report says, that the removal to be obtained 
would be “approximately 45°” and that it would “be 
determined by the Gooch crucible method.” 

Reading between the lines of the report, it appears 
that there was subsequent controversy over the test 
methods employed. As the report states, the city was 
made judge of whether the test requirements as to re- 
moval of solids was met. We are informed that it 
never applied to the Ohio State Board of Health for ap- 
proval of the operating efficiency of the screen and never 
made the 75% and the 5% payment to the contractor. 

Although sewage first passed through the screen on 
Nov. 19, 1915, the official test did not begin until Mar. 
20, 1916. Repeated breakdowns prevented the con- 


tinuous 90-day test called for by the contract. The 
official testing finally ran through 175 days, from which 
100 days were selected as representing “the best accom- 
plishments” considered in all phases. 

Experience showed the importance of supporting the 
screen so as to keep it in alignment. Otherwise, the 
seal at the inlet side was broken, the sewage passed 
under instead of over the screen, and the brushes struck 
against the sharp edge of the screen and were worn. 
This seemed to demonstrate the disadvantage of the 
overhung type of screen. 

Various incidents which resulted in shutdowns led to 
changing the clear openings between the bar screens, 
ahead of the grit chambers, from 8 in. to 1 in., but the 
narrower openings cut the fine screenings from 10 to 5 
buckets a day, so 2-in. openings were adopted and were 
used throughout the official test. 

The tests indicated the need for a trained mechanic 
to keep the screen in good adjustment and repair. The 
safe life of a screen is placed at 10 years in the re- 
port. 


KEEPING SCREEN CLEAR WAS FINALLY SIMPLIFIED 

By reversing the brushes and by applying gasoline 
about three times a week the brushes, which at first 
became very dirty and greasy, were kept in good operat- 
ing condition. .A combination of tar and oil wastes, 
wool washings and grease made keeping the screens 
clean an important phase of the work, but finally this 
became a comparatively simple operation. It was ef- 
fected by flushing the screen with cold and then with 
hot water through a 1-in. perforated pipe placed over 
and close to the line on the screen just in advance of 
its immersion in the sewage and along the part of the 
screen just swept by the brushes. Water under 80 lb. 
pressure was applied—cold water for 5 and hot water 
for 2 min. Although this is simple method of clean- 
ing, it has the disadvantage “that the material removed 
from the slots gets into the effluent and is costly.” 


How NEARLY SCREEN MET SEWAGE CAPACITY TEST 


For only one week of the test was the 7,500,000-gal. 
maximum guaranteed capacity of the screen reached. 
The average maximum rate was 5,000,000 gal., or only 
4,700,000 gal. if allowance be made for the fact that 
while -the screen treated 96% of the night flow it 
treated only 76% of the stronger day flow—the total 
volume of sewage being in excess of what the screen 
could pass, night and day. 

The screen was so installed that the maximum loss of 
head was only 22 in., but it was estimated that even 
had the full permissible loss of head of 24 in. been at- 
tained, the 7,500,000-gal. capacity rate would not have 
been reached. . 

The percentage removal of solids computed by three 
different methods is shown by the accompanying table. 
On the weighed-screenings basis, the removal of total 
suspended matter was 4%—which may be corrected to 
8% if it be considered that the grit chamber removed 
2% that would otherwise be removed by the screen and 
if another 2% be allowed because the, screen did not 
treat a constant proportion of the flow to the plant. The 
report states: “It is believed that this figure is the 
maximum which can be expected as an average accom- 
plishment of the screen when operating over long pe- 
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riods on the; sewage discharged at the West 58th St. 
site.” 

By both the suspended-solids and settleable-solids 
methods, the removal was apparently negative in many 
instances. After discussing this and related matters 
and making various corrections, the report concludes 
that “under the most favorable condition [italics ours— 
Editor |, a removal based on settleable solids” might be 
obtained as high as 19%. One of these corrections 


PERCENTAGE REMOVAL OF SOLIDS 


Weighed Sereenings Suspended Solids Settleable Solids 
Date Week 
Einded Day Nt. Average* Day Nt. Average* Day Nt. Average* 
Mar 26 5 4 5 ! 14 
Apr 2 5 5 5 & 0 9 0 10 
Apr 9 4 6 5 3 16 
Apr. 16 4 4 4 0 15 20 15 
Mf uy (‘14 4 2 3 ae 2 12 
July 2 4 3 4 0 13 5 if 
July 9 4 ] 4 10 & 2 4 3 
July 16 , 2 5] 
July 23 3 2 3 9 7 12 0 | 
July 30 4 3 4 10 5) 9 8 0 7 
Aug 20 5] 2 3 
Aug 27 3 2 3 5 3 0 
Sept. 3 3 3 3 . 3 1 
Sept 10 2 2 2 6 5 
Average 4 3 4 
Mar. 26to Apr. 16. 5 5 5 
May 14 4 2 ) 
July 2 to July 30 4 b 4 
Aug. 20to Sept. 10. 3 2 3 
*Day and night results weighted according to the total flow through the 
acreen Apparent negative removal 


takes into account an 8-hour result that was 83% above 
the 24-hour average. The 8% removal figure is used 
as indicating what the screen could do on this sew- 
age, day in and out. 

While the specification did not contemplate tests of 
a sedimentation tank alongside the screen, yet such 
tests were made. The results are said to corroborate 
the conclusion from the 1914 testing report that sedi- 
mentation for 14 hours removes 45% of the suspended 
solids. 


* 
SEWAGE SCREENINGS WERE BURNED 


Although no part of the test, disposal of the sewage 
screenings was studied. About 14 tons of wet screen- 
ings were burned daily in a Kewanee garbage incin- 
erator, after their water content had been reduced by a 
centrifuge. Analyses showed that the screenings had 
a low fertilizing value. The “handling of the screenings 
was disagreeable at its best,” but it is believed that an 
incinerator giving a higher temperature would reduce 
some of the objections and that it would be possible 
so to operate a screening plant as to make it free from 
odors. 


RESULTS OF TANKS AND SCREENS COMPARED 


In summing up, the report puts the average removal 
of suspended solids by screenings at 8% compared with 
45% by sedimentation, or 160 lb. compared with 900 


lb. of dry material per 1,000,000 gal. of sewage. .On 


this basis the cost per pound of material removed by 
screening would be 2c. and by sedimentation only 0.4c. 
Simplicity of operation lies with tanks rather than 
screens. As regards odors, the two processes are on 
an equal footing. Disinfection of screened sewage 
would require 10 p.p.m. of available chlorine, against 
only 6 p.p.m. for tank effluent. Screened effluent would 
retain the original sewage color, while tank effluent 
would be partly clarified. 








“The test has shown that the Riensch-Wurl seway: 
screen, when viewed from a mechanical standpoint, ha 
a number of commendable points, and that at certai; 
locations when treating sewage or industrial wastes of 
favorable composition, it should be satisfactory. How 
ever, the screen contract for the installation at the West 
58th St. site introduced conditions which would ordi- 
narily be considered severe for a screen to accomplish. 

“The screen failed to comply with those provisions 
of the contract which pertain to the removal of solid 
material from the sewage, the screen’s capacity and the 
continuity of operation. 

“Also, the test has definitely shown that a sewage 
treatment plant at the West 58th St. site which depends 
upon screens for clarification purposes cannot be ex- 
pected to accomplish a degree of purification equal to 
that obtained by sedimentation tanks.” 


BEST SEWAGE-DISPOSAL PROCEDURE FOR CLEVELAND 


As already stated, George W. Fuller, consulting en- 
gineer, New York City, reported, May 14, 1917, to 
Alexander Bernstein, director of public service, on the 
“best procedure for Cleveland to adopt for the treatment 
of the sewage of the city.” This necessitated a con- 
sideration of the plans already worked out more or less 
fully for disposal works on the Cuyahoga River (south- 
erly site) and for two works on Lake Erie (easterly 
and westerly sites). These plans were based on con- 
clusions drawn from a wide range of experiments at the 
testing station, described in the 1914 report; subse- 
quent experiments with the activated-sludge process; 
and the screen tests, outlined in the foregoing pages. 

The activated-sludge process is mentioned a num- 
ber of times in Mr. Fuller’s report. At one place he 
speaks “‘of the probability of its being the method ulti- 
mately to be adopted at plants along the lake front.’ 
Present conditions do not warrant its immediate adop- 
tion, but Mr. Fuller believes that the fine screens which 
he recommends for installation at each of three plants 
would prove a useful preliminary to the activated-sludge 
process, should it be used later on. 


CUYAHOGA RIVER OR SOUTHERLY PLANT 


The Cuyahoga River, with a drainage area of 830 
square miles near its entrance to Lake Erie, is de- 
scribed by Mr. Fuller as “one of the most polluted 
streams in the country,” with very little fresh water in 
dry weather. Consequently, works which will produce a 
relatively high degree of purification will ultimately be 
required at the southerly site. At the easterly and 
westerly lake sites clarification, with disinfection during 
the bathing season, is all that is required. 

Plans for Imhoff tanks and sprinkling filters at the 
southerly site had been presented to the state Board of 
Health for approval before Mr. Fuller was called in, and 
about $125,000 had been spent in grading the site. Two 
hours of sedimentation was proposed. The sprinkling 
filters would have treated sewage at the rate of 20,000 
people per acre. Mr. Fuller estimates that these works, 
with a capacity for 170,000 population, would cost $960,- 
000 to build and $83,160 a year for capital charges and 
operation. The first cost of fine screens and an acti- 
vated-sludge plant is estimated at $1,124,412 and the net 
annual capital and operating charges at $105,500, al- 
lowing $24,750 for income from the sludge. For an 
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activated-sludge plant without screens, the figures 
would be $904,245, first cost, and $87,890, annual 
charges, allowing $54,000 income from sludge. (All the 
estimates in Mr. Fuller’s report are as of May 1, 1917.) 


FINE SCREENS BEFORE AND TANKS AFTER FILTERS 


Passing over the activated-sludge process as not suit- 
able under present conditions, Mr. Fuller states that by 
using fine screens instead of Imhoff tanks preliminary 
to sprinkling filters, the amount of sludge available for 
fertilizing material may be increased and sprinkler- 
nozzle clogging lessened. “By arranging the sprinkling 
filters so as to produce a somewhat more efficient oxi- 
dation than ordinarily is accomplished in order to re- 
move colloidal matters,” Mr. Fuller believes “that a 
fertilizer product having a value about 58% that ob- 
tained with activated sludge can be secured.” 

The suspended matter unloaded from the sprinkling 
filters from time to time would be recovered in deep 
Dortmund tanks, figured to produce sludge of 90% 
moisture, although it is believed they would produce an 
85% sludge. The yield of sludge is estimated at two- 
thirds of the suspended solids in the raw sewage, or 4 
ton per 1,000,000 gal. It is estimated that the ammonia 
in the dry sludge from the proposed tanks would be 
3.5°% or 38 Ib. of organic nitrogen per 1,000,000 gal. 
of dry-weather sewage, or 1.9 grams per capita, com- 
pared with 65 lb. or 3.2 grams from activated sludge. 
After the first year it is estimated that 4500 tons of 
dry sludge containing 3.5% of ammonia would be pro- 
duced from a population of 170,000, contributing 18,- 
700,000 gal. daily of “quite fresh dry-weather sewage,” 
receiving street wash, but little trade waste. The cost 
estimates are based on the foregoing figures. They 
show $1,021,142 as the first cost and $78,190 as the 
annual net capital and operating charges for a plant at 
the southerly site, after allowing $31,500 as the income 
from 4500 tons of sludge at $7 per ton. Operating ex- 
penses alone are put at $41,400, or only $9900 more than 
the estimated revenue from the sale of sludge. 

It is proposed that of the $80,000 allowed for sludge 
pressing and drying plant only $25,000, or enough for a 
single unit, be expended at the start. With Imhoff 
tanks, 10,000 tons of dried sludge would have to be got 
rid of yearly by dumping. 


SCREENS AND CHLORINATION ULTIMATELY REQUIRED 
AT Two OTHER SITES 


At the two lake sites Mr. Fuller assumes that eventu- 
ally the activated-sludge process will be required, but 
not for 5 to 20 years, depending upon local opinion and 
progress in state and national control of lake sanita- 
tion. For the present, the Ohio authorities have in- 
dicated that clarification will suffice, accompanied with 
chlorination during the bathing season. In this opin- 
ion Mr. Fuller concurs. 

Mr. Fuller’s statement of the case for screens rather 
than Imhoff tanks for clarification is as follows: 

“Two means of clarification of this sewage have been 
considered—namely, fine screens and sedimentation 
tanks of the Imhoff type. The former have been studied 
by means of the test device at West 58th St. and the 
latter at the testing station at East 140th St. Each 
of these devices is of European origin and each has an 
accredited standing both in this country and abroad. 





“Fine screens with a slot of ;4 in. in width have been 
found at Dresden to remove about 2.5 cu.ft. of screen- 
ings per 1000 population daily. Similar results are be- 
ing obtained at Daytona, Fla., with a screen having a 
slot ;4 in. in width. 

“The testing station at West 58th St., Cleveland, 
showed a removal of only about one-half this amount, 
apparently due to the solid matters in the sewage being 
more thoroughly broken up or comminuted by the veloci- 
ties of flow in the sewers before reaching the screen 
Perhaps trade wastes also have a disintegrating effect 
upon the solid matters suspended in this sewage. How- 
ever, the screenings will be increased somewhat by the 
drainage from the stockyards situated in the territory 
tributary to the Walworth Run diverting sewer. 


EXTRA CLARIFICATION BY IMHOFF TANKS UNNECESSARY 

“With Imhoff tanks, it is possible to make them of 
such size as to substantially equal the clarification pro- 
duced by fine screens, or to build them of a size so as 
to produce a somewhat greater clarification. With 
neither fine screens or tanks is it possible to convert the 
sewage to a clear liquid as is proposed for the southerly 
plant, where very little river water is available for di- 
luting the treated sewage. 

“In my opinion, the additional clarification which it 
is possible to obtain with Imhoff tanks as compared with 
fine screens is not necessary at the lake-shore plants at 
Cleveland. The basis for this opinion is to be found in 
the sufficiency of fine screening to prevent the formation 
of a mat on the bottom of the lake, particles from which 
could be lifted by currents and brought ashore to the 
beaches. Currents on the lake bottom will in my judg- 
ment suitably disperse the sewage freed of coarse mat- 
ters as it leaves the numerous openings of the sub- 
merged outlet pipe. 

“Trade wastes at the westerly plant show a consider- 
able amount of pickling liquors which should be cur- 
tailed so as not to interfere with the chlorination pro- 
cess for sterilization. This means that at the principal 
industrial establishments delivering pickling liquors 
into the sewers, storage facilities should be provided so 
that the wastes will be discharged say late at night so 
that all iron wastes will reach the plant within an in- 
terval of say one hour. 


SCREENS PREFERABLE TO IMHOFF TANK AT THIS SITE 

“In my opinion, a screening plant from an engineer- 
ing viewpoint is much preferable to an Imhoff tank at 
this site adjacent to the main western boulevard. It 
will be free of nuisance and should create a much better 
impression on the community. The screenings can be 
removed regularly in motor trucks and sent to the gar- 
bage plant or they can be incinerated daily at the screen 
plant. I prefer the former method, although the esti- 
mates of cost are based on the latter procedure. 

“As to Imhoff tanks, I do not favor at this locality 
the accumulation of thousands of tons of putrefying 
solids and even if the tanks were markedly cheaper it is 
my opinion that it would be a less desirable installation 
locally than a fine screening plant.” 

The comparative costs for screens and for Imhoff 
tanks at the West 58th St. site, each capable of treating 
24,000,000 gal. daily of dry-weather sewage and 64,000,- 
000 gal. of storm flow, and with chlorination in both 
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cases 100 days per year, are as follows: Fine screen- 
ings, $318,032 for construction and $58,370 for annual 
capital charges and operating expenses; Imhoff tanks, 
$356,327 for construction and $53,720 for all annual 
charges. 


An activated-sludge plant of 24,000,000 gal. dry-_ 


weather flow capacity at the West 58th St. site, but with 
sludge discharged into the lake instead of being re- 
covered for fertilizer base, is estimated to cost $694,000 
to build. Interest and depreciation are put at $47,020 
a year and operation (four months in the year) at $26,- 
150. This would make total annual charges of $75,170. 


ACTIVATED-SLUDGE PROCESS NOT RECOMMENDED 


The activated-sludge process is not recommended for 
West 58th St., because: 

“1. Sufficient funds are not now available. 

“2. Sufficient treatment for some time should be af- 
forded by screening, chlorination and dispersion of the 
sewage into the lake through the new submerged multi- 
ple outlet pipe. 

“3. Valuable local data on sludge handling at the 
garbage plant may be expected in the early future. 

“4, Storm overflows at various points along the lake 
shore, due to the size of the marginal intercepting sew- 
ers, will always be a factor for perhaps 4% of the time 
in the aggregate during the bathing period. This les- 
sens the value somewhat of high-grade purification of 
the sewage going into the lake, and requires special 
chlorinating devices and special attention to protect 
bathers following heavy showers, regardless of the high 
purification that this process involves. However, at 
some future date the indications are that this process 
should be considered for the lake-shore sites.” 


POSTPONE 284,000,000-GAL. EAST-SIDE PLANT 


The same reasoning as has been presented for the 
westerly site leads to recommending fine screens and 
chlorination four months a year at the easterly site, but 
owing to lack of funds a postponement of the building of 
this plant is advised. Its estimated cost is $900,000 for 
construction and $160,000 a year for annual charges. 

A new outlet sewer at the easterly site, 78 in. in diam- 
eter, with multiple openings a half mile from shore, had 
been proposed before Mr. Fuller was called. He in- 
dorses it. The estimated cost is $175,000. When it 
has been provided, he recommends the extension of the 
present 72-in. outlet with a provision of multiple open- 
ings. He also advises chlorination plants for emergency 
use at 4 of the 27 storm overflows on the two lake- 
shore intercepting sewers. These, he says, should be 
made as nearly automatic as possible. Their estimated 
cost is $25,000 for construction and $5000 a year for 
operation. 

Finally, Mr. Fuller recommends the construction of 
intercepting sewers to deliver sewage to the southerly 
or Cuyahoga River site. The estimated cost is $500,000. 
As most of the work will be in tunnel, contracts should 
be let at once. 

Mr. Fulton states that “it would be desirable also to 
install promptly” chlorinating devices “at E. 140th St. 
for use following rains—at least on occasions when in- 
testinal diseases &re prevalent in the city.” No esti- 
mates for the cost of this plant are given. 





As Water Meters Increase, Water 
Consumption Falls 


Statistics for 68 Cities Having More Than 11,000.00: 
Population Arranged in Groups Make 
a Remarkable Showing 


By WILLIAM R. HILL 
Consulting Engineer. Albany. N. Y. 

N INCREASE in the number of meters in use al- 

ways results in a saving of water that would other- 
wise be allowed to run to waste from defective fixtures. 
or by letting it run to obtain cooler water in summer, 
or to prevent it from freezing in the plumbing in the 
winter, or from other negligent causes. This will be 
shown by the result of the use of 930,839 meters in 
1915 in 68 cities with an aggregate population of 11.- 
275,238. 

The great variety of local circumstances and condi- 
tions affecting the consumption of water in different 
cities renders a comparison of the influence of the use 
of meters on the consumption of water in one city with 
that in another of but little value. In order to make a 
reliable comparison of the influence of the use of 
meters, the 68 cities included in the accompanying table 
THE USE OF WATER METERS IN 68 CITIES* OF THE UNITED 
STATES IN 1915 AND ITS EFFECT UPON WATER CONSUMPTION 


— Daily Consumption,— Per Cent 
iallons of 

No. Population Per Capita - No. of Services 

oO per Total, Aver- Services Meters Metered 

Group Cities Group Millions Range age 

1 4 379,198 18.60 45to 55 49 43,502 41,109 94 
2 8 1,307,341 85.88 56to 70 66 193,057 +173,410 89 
3 8 926,252 71.23) Zito 80 77 149,781 122,165 81 
+ 131,096,729 97.03 8Ito 95 88 170,882 128,571 75 
5 7 =‘ 1,083,068 112.33 96to 110 104 =180,039 125,271 69 
6 7 1,408,465 159.74 I1lto 120 113 238,291 144,497 60 
7 8 1,588,716 203.72 121 to 130 128 271,327 64,266 24 
8 9 1,491,518 206.49 131 to 150 138 291,517 55,450 19 
9 4 1,993,951 351.66 151 to 200 176 432,583 76,100 17 


Total, 68 11,275,238 1,306.68 45 to 200 116 1,970,979 930,839 47 

* The cities in each of the nine groups are as follows 
_Group No. |: Brockton, Mass.; Fall River, Mass.; Lowell, Mass.; Covington, 
Ky. 

Group No. 2: New Orleans, La.; Providence, R. I.; Hartford, Conn.; xt. 
Paul, Minn.; Lynn, Mass.; Pawtucket, R. I.; Manchester, N. H.; Taunton, 
Mass. 

Group No. 3: Minneapolis, Minn.; Worcester, Mass.; Paterson, N. J.; New 
Bedford, Mass.; Somerville, Mass.; Terre Haute, Ind.; Lincoln, Neb.; Sioux 
City, Ia 

Group No. 4: Columbus, Ohio; Memphis, Tenn.; Yonkers, N. Y.; Hoboken, 
N. J.; Cambridge, Mass.; Norfolk, Va.; Passaic, N. J.; Jacksonville, Fla 
Houston, Tex.; South Bend, Ind.; New Britain, Conn.; Little Rock, Ark 
Topeka, Kan 

Group No. 5: Newark, N. J.; | Rochester, N. Y.; Richmond, Va.; Dulut! 
Minn.; Charleston, 8S. C.; Springfield, Mass.; Altoona, Penn. 

Group No. 6: Boston, Mass.; Atlanta, Ga.; Toledo, Ohio; Omaha, Neb 
Harrisburg, Penn.; Holyoke, Mass.; Allentown, Penn. 

Group No. 7: St. Louis, Mo.; Cincinnati, Ohio; Schenectady, N. Y.; Camden 
N.J.; Portland, Me.; Reading, Penn.; Canton, Ohio; Binghamton, N. Y 

Group No. 8: Baltimore, Md.; Jersey City, N. J.; Portland, Ore.; Youngs 
town, Ohio; Peoria, Ill.; Savannah, Ga.; Mobile, Ala.; Lancaster, Penn 
Macon, Ga. 

Group No. 9: Philadelphia, Penn.; Kansas City, Mo.; Kansas City, Kan 
Springfield, Ohio. 


have been divided into nine groups in accordance with 
the quantity of water consumed per capita per day. 
Putting the cities in groups combines all the local cir- 
cumstances and makes the conditions more general. A 
comparison of the consumption per capita per day in one 
group with that of another shows a remarkable uni- 
formity in the decrease of consumption per capita, 
where the percentage of services metered is increased 
The table shows a remarkable uniformity in the de- 
crease in per capita consumption with the increase in 
the percentage of services metered. Taking the 68 
cities as an aggregate, with the great population of 11,- 
275,238, and with 47% of the services metered, the rate 
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of consumption, 116 gal. per capita per day, agrees very 
closely with the rate as fixed by dividing the cities into 
groups. 

The rates charged for water in many cities are not 
equitable, the meter rates being too high. This causes 
the meter, in many instances, to be very unpopular. 

Many medical men have erroneously reported that 
their use would threaten the health of communities. 
They do this without being able to refer to any instance 
on record of such an effect. 


Break in Dam Closed Rapidly 
at Brainerd, Minn. 


Old Dam Across Mississippi Breached February 12 
Was Restored and Power Service Was 
Resumed April 16 


N FEB. 12 part of the old pulp-mill dam near the 

site of the Northwest Paper Co.’s new plant at 
Brainerd, Minn., gave away, causing the Mississippi 
River to make a detour to the west, carrying out more 
of the old structure and cutting its way through and 
washing out the westerly bank, 75 ft. high, a distance 
of 800 feet. 

Representatives of George F. Hardy, consulting engi- 
neer, New York, the C. L. Pillsbury Co., Minneapolis, 
and N. F. Helmers, of the contracting firm of Siems, 
Helmers and Schaffner, St. Paul, at once made tentative 
plans for a structure to replace the break. The contract 
was awarded to the latter firm. 

Working in the most severe winter weather, with the 
railways blocked by snowstorms, and in the face of 
the abnormal car shortage, 8000 yd. of rock and more 
than 500,000 ft. of timber, 10,000 ft. of piling and 12,- 
000 yd. of earthwork were placed and the full head of 
16 ft. developed by Apr. 12. The work was carried on 
day and night, being illuminated with arc lamps. 











| Crib filled with Rock & 


- 





NX 


ol 








Fock & Crushea 
Stone Jetty 


Rock and Earth Embankment 











CLOSING THE BREAK IN THE DAM AT BRAINERD, MINN 


Not the least obstacle was the inaccessibility of the 
work, which necessitated the rebuilding of 100 ft. of 
trestle highway bridge 60 ft. high, and the reinforcing 
of 300 ft. more, the placing of two cableways, erection of 
two piledrivers and laying of a mile of track before 
work was under way. 

A temporary barrier dam was first built out from the 
shore 110 ft. into the stream, across the washout, to re- 
tard the current. It consisted of random piling driven 
to refusal and filled around with rock. At the same 
time tons of rock were hauled across the bridge in 14-yd. 
cars and deposited in the washout by skidding down 
the bank or unloaded from the 1-yd. skips of the cable- 
ways to pave the bottom of the river. Cribs 3, 4, 5 
and 6 were then built and slid into position after cut- 
ting the necessary opening in the ice. 

The two key cribs for closing the dam were floated 
into position Apr. 4, and filled with rock. 

The work was carried on under the direction of N. F. 
Helmers, of the contracting company. D. Fairchild su- 
perintended the construction. H. Bennett, civil engi- 
neer, represented George F. Hardy, of New York, and 
the paper company’s interests. 
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Useful Diagrams for the Design of 


Subway Sidewalls 


Rolled-Steel Beams Required To Satisfy Specifications of City of Philadelphia Easily 
Selected— Method Eliminates Tedious Calculations for Bending Moments 
By HENRY HYMAN 


Assistant Engineer, City Transit Department, Philadelphia, Penn. 


tion for.bending moments and allow rapid selec- 

tion of standard rolled beams for the sidewalls 
of subway construction have been developed by the 
writer in connection with the design of both the New 
York and the Philadelphia subways. The accompanying 
figures include such diagrams based upon the specifica- 
tions of the City Transit Department of Philadelphia, 
but the explanation and formulas given will enable any- 
one to construct similar diagrams to suit other require- 
ments. Of course, the bending moments due to other 
pressures than those used for the diagrams can easily 
be obtained by ratio. 


] ) ton cr which eliminate the tedious calcula- 


TYPICAL CONSTRUCTION ASSUMED 


In the construction of subways and other rectangular 
subsurface structures, the sidewalls are generally built 
either of reinforced concrete or of rolled or built-up 
steel columns placed underneath the transverse roof 
beams. Thus the sidewall must sustain both direct 
stress due to the roof loads and the bending stress due 
to side pressure of the earth, or earth and water. 
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FIG. 1. BENDING MOMENTS DUE TO EARTH PRESSURE 
Values are for 1 ft. width of wall and assumed equivalent pressure 
of 25h lb. per square foot 


Almost all of the required calculation can be avoided 
and great rapidity in designing can be obtained by the 
use of diagrams. 

Fig. 1 is for the purpose of determining the bending 
moments on sidewalls due to earth pressure. In the 
design of subway sidewalls it is usual to assume the 
earth pressure acting as a fluid, adopting some safe 
value for equivalent fluid pressure. In the design of 
the New York subways, the Public Service Commis- 
sion adopted an equivalent fluid pressure of 33h lb. 
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FIG. 2. BENDING MOMENTS DUE TO WATER PRESSURK 


Values are for moments at center of column for 1 ft. width ol 
wall and assumed water pressure of 37.5h lb. per square foot 
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per sq.ft., if h is head in feet, and in designing the pro- 
posed subways for the City of Philadelphia, the De- 
partment of City Transit is using an equivalent fluid 
pressure of 25h lb. per sq.ft. 

Fig. 1 gives bending moments due to earth pressure 
for 1 lin.ft. of wall for an equivalent fluid pressure of 
25h Ib. per sq.ft., and from the formulas given on the 
diagram it is obvious that for any other pressure f the 
bending moments will be f/25 times the values ob- 
tained from the diagram. Thus, for an equivalent fluid 
pressure of 33h lb. per sq.ft., the bending moments will 
be 33/25 times the values obtained from the diagram. 


ADDITIONAL MOMENTS DUE TO WATER PRESSURE 


Fig. 2'is for the purpose of determining the addi- 
tional bending moments on sidewalls due to water pres- 
sure, when the structure is partly or entirely below 
water. The assumptions made in the design of subway 
sidewalls when the structure is below the waterline vary 
more widely than the assumptions for earth pressure 
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FIG. 3. REACTIONS AT TOP AND BOTTOM DUE TO EARTH PRESSURE 
Values are for 1 ft. width of wall and assumed equivalent pressure of 25h lb. per square foot 


above the waterline. The practice in New York is to 
assume in addition to a horizontal pressure of 33h lb. 
per sq.ft. for earth, a value of 62.5i lb. per sq.ft. for 
water pressure below the waterline. In Philadelphia 
the practice is to assume an additional pressure of 37.5h 
lb. per sq.ft. below water, thus making a total pressure 
of 62.5h lb. below waterline. 

Fig. 2 gives the additional bending moment on 1 
lin.ft. of wall for a water pressure of 37.5h lb. per 


times the values given in the diagram. 


sure exist. . 


Reactions in Thousands of Pounds 


square foot. As in the case of earth pressure, the bend- 
ing moments due to any other value f will be f/37.5 


The values de- 


rived from this diagram are of course to be added to 
the values obtained from Fig. 1 in order to obtain the 
total bending moments when both earth and water pres- 


It is to be noted that the values in this diagram rep- 
resent not the maximum moments due to water pres- 
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FIG. 4. REACTIONS AT TOP AND BOTTOM DUE TO WATER PRESSURE 
Values are for 1 ft. width of wall and assumed water pressure of 37.5h Ib. per square foot 
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sure, but the moments at the center of the columns or 
sidewall. This is done so that the values will correspond 
with the values obtained in Fig. 1 (which are the maxi- 
mum bending moments on the sidewall at a point which 
is located slightly below the center) so that the two may 
be added together in order to obtain the total moment 
due to pressure of both earth and water. 


DIAGRAMS FOR REACTIONS 


Figs. 3 and 4 give the top and bottom reactions on the 
sidewall for 1 lin.ft. of wall for the same assumed earth 
and water pressures as are used in Figs. 1 and 2. As 
in the case of moments, the reactions at both top and 
bottom of sidewall or columns, for any other assumed 
values than those used, will vary in direct proportion. 
These reactions are not generally required in the de- 
sign of the sidewall columns except when beams with 
their webs or built-up columns are used. 

Fig. 5 gives the required section of standard steel 
beams for the sidewall, having previously determined 
from Figs. 1 and 2 the total bending moment, and 
knowing the direct load on the column under consider- 
ation. Values for direct, bending and combined unit 
stresses must be adopted before such a diagram is con- 
structed. 

The usual formula for the design of steel members 
under a combined direct and bending stress is 
P Me 
* Rea 
in which f is combined stress in pounds per square 
inch; P, direct load in pounds; A, area of column section 
in square inches; M, bending moment in pound-inches 
(as obtained from Diagrams 1 and 2); c, distance from 
neutral axis of column to extreme fiber in inches; and 
7, moment of inertia of column section. 


f 


SPECIFIED UNIT STRESSES 


The term P/A in the above formula represents the 
stress in the column due to direct load, and the maxi- 
mum value allowed for this stress is generally fixed by 
the column formula used. In the given diagram, Fig. 
5, the allowable value for direct stress is 

15,000 
j? 
13,500r° 
with a maximum value of 14,000 Ib. per sq.in., which 
is that used by the Department of City Transit of 
Philadelphia. 

The term Mc J represents the stress in the column 
due to bending. The allowable value for this stress as- 
sumed for the purpose of this diagram is 20,000 Ib. per 
sq.in. and the allowable value for the total combined 


] 


' stress f is 25,000 lb. per sq.in., these values being per- 


mitted by the Department of City Transit. 

A similar diagram for any other values of direct, 
bending and combined fiber stresses and for any other 
sections than those adopted here can readily be con- 
structed by noting the following: ; 

1. The diagrams are straight lines, hence it is only 
necessary to figure two points for any section. 

2. By assuming some value for direct load it is only 
necessary to compute from the above formula the bend- 
ing moment that will bring the stress in the column up 
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FIG. 5. STANDARD ROLLED BEAMS FOR SIDEWALIL 
COLUMNS 


to the value adopted for combined unit stress, thus 
fixing one point on each line. In a similar manner by 
assuming another value for direct load another point 
on each line can be plotted. 

3. The lower limit of each line is fixed by the unit 
stress that is assumed for bending and should not be 
extended beyond a bending-moment value equal to this 
fiber stress multiplied by the section modulus of the 
section. 

4. The upper limit of each line is fixed by the unit 
stress that is assumed for direct load and should not be 
extended beyond a direct-load value equal to this fiber 
stress multiplied by the area of the section. 

The values in Figs. 1 to 4 inclusive are for a width 
of wall equal to 1 ft. The values taken from the dia- 
grams should therefore be multiplied by the distance 
between columns or bents, to derive the corresponding 
values to be used in choosing the required section of 
column from Fig. 5. 


Industrial Use of Cleveland-Akron Road 


The travel count recently made on the 40-mile road 
between Cleveland and Akron is of particular interest 
because the road is constructed for heavy travel and is 
paved with brick except for a section of about three 
miles. From 6 p.m. on May 18 to 6 p.m. on May 21, 
a period of 72 hours, 9804 vehicles passed over the road 
These consisted of 11 loaded and 18 empty trucks rated 
at over 5 tons, 96 loaded and 45 empty trucks rated at 
5 tons, 58 loaded and 47 empty trucks rated at 3 tons, 
96 loaded and 136 empty trucks rated at 14 tons, 9106 
passenger automobiles, and 50 loaded and 141 empty 
horse-drawn vehicles. It will be seen that 5% of the 
motor vehicles were trucks, and the count showed that 
they carried 890 tons of goods, or 22 full carloads. If 
each of the passenger cars carried three persons, the 
total number moved during the 72 hours was about 180 
railroad passenger-car loads, assuming 150 passengers 
to the car. This transportation service was rendered in 
a district where railway service is now severely 
strained, and a large industrial population in Akron is 
dependent on the road for shipping facilities. 
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Workmen’s Compensation on War 
Construction Heavy Risk 


Accidents in Cantonment Work May Run High Unless 
Care Is Taken—One Contractor Posts 
“Go Slow” Signs 
By CHESLA C. SHERLOCK 

Secretary, Iowa Industrial Commission, Des Moines 

ITH 16 national army cantonments to build at an 

extraordinary rate of speed and with each of the 
16 contractors for this work pushing from four to six 
thousand men at top speed day and night, there is 
danger that industrial accidents will take heavy toll of 
the construction forces at a time when such labor is 
exceedingly scarce. Reliable statistics show that the 
majority of industrial accidents occur during so-called 
rush periods, and at least one insurance company of 
those carrying risks on cantonment work considers the 
hazard very serious. 


CONSTRUCTION NATURALLY A DANGEROUS OCCUPATION 


Of course, no reliable figures are at hand to show 
what has occurred under similar circumstances, because 
such an undertaking was never attempted before. Pre- 
dictions must be based upon what has happened in 
normal times, with an additional allowance for the fact 
that in times of great stress a larger percentage of in- 
dustrial loss is to be expected. According to a special 
report of the Department of Labor of the State of New 
York, 1641 fatal accidents occurred in the construction 
and building trades of that state during a recent four- 
year period. This may seem a small fraction of the 
enormous industrial population of that state; but four 
times as many people are employed in factories in New 
York as are employed in the building and construction 
trades, and during the same period only 1285 fatal acci- 
dents occurred to factory workers. This included 204 
fatalities resulting from three large factory fires. Sim- 
ilar statistics might be quoted for every state in the 
Union. 

While the conditions which produce accidents are go- 
ing to be present in nearly equal degree in the 16 differ- 
ent jurisdictions, the amounts that the injured workman 
will be entitled to recover will by no means be the same 
in the different cantonment centers. This is due to the 
difference in the working of the various state statutes. 
The Federal Government will have nothing whatever to 
do with reimbursing an injured man who is hurt while 
working in the cantonments. This is not a Federal 
question, but one to be determined by the state statute 
wherever the cantonment camps happen to be located. 
The Federal Government, while it has passed a com- 
pensation act, cannot be held for liability in these cases, 
for the reason that the employer is not the Federal Gov- 
ernment, but the private contractor. 

But aside from this point, if any unusual percentage 
of accidents occur, especially if there are a large number 
of fatalities, the burden thrown upon the insurance 
companies is going to be great; and these facts must bse 
taken into consideration by contractors who are to have 
a part in this great activity. 

One insurance adjuster who has considerabie fore- 
sight said, in explaining the situation to the writer, 





“If we are to come out even on this proposition, I must 
exert every effort possible to prevent accidents. I am 
carrying the risk on the cantonment at ——., and I don’t 
propose to have anyone know that I consider it a tick- 
lish proposition. I have installed two tents at the camp, 
with five trained physicians in charge and twelve of the 
best nurses I could find. I have everything in those 
tents that human foresight could think of to care for 
those who are going to be injured. I have two ambu- 
lances in constant readiness to hurry badly injured 
workmen to the city hospital. I am going to do every- 
thing I can to save life and limb.” 

At one of the cantonments, the contractor in charge 
of the work has taken every precaution to prevent this 
waste. He has signs posted in every nook and corner 
of the city that is being constructed, which read: 


Men Working 
PLEASE GO SLOW 
and 
Help Us 
rrevent Accidents 

Compensation has been tried in normal times and 
found to be highly successful. If it is to meet the test 
in these times of war and world strife, the utmost effort 
must be exerted by those in authority to prevent care- 
lessness and indifference growing up among workmen. 
These traits of character are, after all, the prime 
causes of industrial accidents. 

It is necessary, if we are to emerge from this con- 
flict in triumph, that our laboring forces be preserved 
intact to the last man. America’s industrial health is 
too important to the world to’allow a single man to be 
maimed or to lose his life when it could have been 
prevented by wise counsel and forethought. 


Large Amount of Cracked Gasoline 
Being Used 


Cracked, or svnthetic, gasolines are being marketed 
in enormous quantities largely, if not altogether, in the 
form of blends with straight refinery and casing-head 
gasoline, according to a circular of the Bureau of Mines. 
Cracked gasolines are similar to straight refinery prod- 
ucts in most physical and chemical properties, but differ 
chemically in containing varying percentages of un- 
saturated and aromatic hydrocarbons. It has been 
demonstrated that these constituents, if present in 
moderate proportion, do not decrease the value of a 
gasoline. Also, competent authorities generally con- 
cede that by proper engine equipment and adjustment 
it is possible to use unsaturated hydrocarbons in prac- 
tically unlimited proportion, although extensive experi- 
mental proof of this does not seem to be available. 








Effect of Creosoted Pipe on Drinking Water 


Weekly samples of water conveyed through 8000 ft. 
of creosoted pipe at Wenatchee; Wash., are being ana- 
lyzed to determine the effect of the creosote on water 
for drinking purposes and agricultural uses. The tests 
are being supervised by the Bureau of Industrial Re- 
search of the University of Washington, which is 
headed by Dr. H. K. Benson. A similar experiment was 
conducted at the university last year. At the end of 26 
days no trace of creosote could be found in the water. 
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SOCIETY SERVICE 


A Section Dealing with 
the Results of Teamwork by Technical Men 





ELEMENTS OF SUCCESS AT NASHVILLE 


Civic duties properly performed seem to be the ideal 
of the Engineering Association of Nashville, according 
to a letter from Hunter McDonald, president, giving 
additional data on the society’s service to that printed 
in these columns June 28, p. 662. A list of the com- 
mittees almost leads one to question whether the society 
is not an association of commerce: National water law, 
state topographic survey, smoke abatement, buildings 
and insurance, streets and highways, changes in city 
charter, uniform boiler law, city planning and nitrate 
plant. 

Paragraphs from Mr. McDonald’s letter indicate the 
trend of activities: 

“Our present association since its organization, the 
beginning of this year, has been quite active in public 
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SOCIETY NOTICES HAVE MUCH TO DO 
WITH ATTENDANCE 


affairs, making studies of state and local conditions and 
making recommendations as to wholesome laws and 
policies. We have not attempted to go into details, but 
have pointed out in general where advantageous changes 
and consequent economies might be effected. We have 
coéperated with state legislative committees in framing 
highway bills and the standard boiler-code law, and 
with the Nashville Commercial Club in framing desir- 
able amendments to our city charter. We have suc- 
ceeded in writing on our municipal statute books, by co- 
operation with the City Commission, a building code 
modeled after that of the National Board of Fire Under- 
writers, and requiring the enforcement of the American 
Society of Mechanical Engineers’ boiler code within 
the city limits, and have brought about the extension 
of our sewer system so as to reach all districts. 

“Our organization is recognized as an adjunct of the 
Commercial Club, although entirely independent of it 
in our support and opinions. We are called upon for 
representation on all joint civic movements. 

“Looking backward it is difficult to see wherein our 
course could have been modified to advantage. Our 
successes have been due to constant watchfulness and 
personal and disinterested effort. Our failures have 
been due to the activities of self-seeking politicians 
who do not wish to have their ‘special preserves’ en- 
croached upon. 


“We have not yet devised a way to get proper publici 
in our activities. Our local papers are willing to gi. 
their space to anything which lends itself to their pa 
ticular lines of endeavor, but if it happens to diff. 
with their views in any way, instead of getting the: 
support we are suppressed. 

“We have not attempted to bring about the appoin: 
ment or election of individuals to public places. Wh: 
called upon by the city authorities to recommend me; 
we have done so with satisfaction to all concerned. Our 
attitude on this question has been to educate public sen 
timent up to the necessity of having public work exe 
cuted in accordance with sound engineering principles 
We have not advocated the elevation of engineers to 
any position, but we feel that when public sentiment ap 
preciates the value of their services it will not be neces 
sary to urge their appointment. We seek to retain pub- 
lic confidence by well-considered action, free from inter- 
ested motives. 

“We have not taken up the employment question in a 
business-like way, but we have done a good deal of quiet 
work in this connection with some satisfaction.” 


ENGINEERS SHOULD GIVE MORE ATTENTION TO PUBLIC 
ACTIVITIES 


The engineer, and especially the young engineer, must 
give greater attention to public affairs, political ac- 
tivities, etc., and not confine himself to his professional 
activities. This was one of the strong points made in 
an address to the American Association of Engineers, 
at Chicago, on July 27, by William H. Finley, chief 
engineer of the Chicago & Northwestern Ry., and one 
of the new vice presidents of the association. Such a 
step is important in the interest of the engineering pro- 
fession as well as in that of the individual engineer. 
The latter not only broadens his view of men and 
life, but helps to give publicity to his profession and to 
educate the business community and the public as to the 
true functions of engineering and the engineer. To 
quote Mr. Finley: 

“The engineers must step into public activities be- 
fore the technical men can attain the standing and 
recognition by the general public which other profes- 
sions have. Above all, they must learn to advertise 
their work, and not publicly criticize the mistakes of 
their fellow engineers.” 


STATE CAPITAL CLUB FINDS LIMITATIONS 


Among other community activities the Springfield 
(Ill.) Engineers’ Club keeps its members informed re- 
garding engineering features of public projects and has 
used the newspapers to explain its stand upon such 
projects where engineering features are involved. The 
result is that the engineer’s viewpoint has been re- 
spected more than if no notice had been taken. 

Looking backward, J. R. Hughes, the secretary, states 
that the club might have been more active in placing 
its members on public committees appointed by the 
Commercial Association to make a study of certain 
projects involving extensive engineering features in- 
vestigated during the year. Intelligent interest, he 
adds, brought to the club any measure of success 
achieved. The club is not satisfied, however, that it gets 
enough publicity for engineering activities. 
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LETTERS TO THE EDITOR 


Comment on Matters of Interest 
to Engineers and Contractors Will Be Welcome 





Faulty Joint Construction Causes Failure 
of Monolithic Brick Pavement 


Sir—Several interesting failures, due to expansion, 
have recently occurred in the new monolithic brick pave- 
ment the construction of which was fully described in 
an article appearing in Engineering News-Record, Apr. 
19, 1917, p. 130. 

Following a cool spell of weather, a warm wave swept 
over the Puget Sound country and reached its maximum 
on June 18, 1917, when the Weather Bureau at Seattle, 
eight miles distant, recorded a temperature of 84°. 
Quite possibly it was a few degrees warmer at the loca- 
tion of the road, but no records are available. 

Upon the afternoon of this day, evidence of failure 
in the road first became apparent. The majority of 
breaks have occurred in a stretch of the road built dur- 
ing the warm weather of 1916. Here, five breaks ap- 
peared at intervals of about 500 ft. Two other breaks 
in different sections of the road have developed since 
that date. 

The following description of a typical break applies 
to all the cases observed thus far. The first evidence 
is the appearance of a very flat arch, noticeable by the 
raising of the brick above the line of the curb and be- 
coming apparent to those crossing in automobiles. In 
one instance, when the crown of the arch had risen 
23 in. above the curb level, the span, as indicated by 
sounding of the surface, was 20 ft. 

The passing of automobiles caused a vibration per- 
ceptible to one standing upon the brick, through the 
sense of touch rather than by any visible sign. As the 
pressure increased, the arch raised itself higher until] 
the point of rupture was reached, when the break oc- 
curred with a loud report. This usually happened with 
the passing of some particularly heavy truck, or an 
automobile running at high speed. All the courses of 
bricks were then found to be separated from each 
other and from the base, as indicated in the accompany- 
ing photograph, which was taken after a failure, when 
a couple of courses had been removed and the rest sepa- 
rated to allow traffic to proceed pending repairs. 

Upon removal of the loosened brick the sand-cement 
cushion was found to be adhering to the base, and its 
upper surface showed clear impressions of the bottoms 
of the bricks, with low ridges from 4 to } in. in height, 
indicating the flow upward of the cushion between 
bricks under the weight of the roller. The bricks were 
usually unbroken, only about 50 new ones being needed 
to replace those which were ruptured in each broken 
area. 

Each break occurred at a “cold joint” in the base, at 
the end of a day’s run of concrete. It is interesting to 


mention that, when ending the day’s run, it was the 
practice on this work to feather or taper the end of 
the base for a distance of a foot or more, instead of 
leaving the end vertical. 


Upon resuming the work, 









the feathered end of the base was well cleaned, painted 
with cement grout and concreting commenced at once. 

When all the loosened bricks were removed from a 
break, the center line of the cleared area, usually about 
10 ft. in width measured along the road, was found to 
be 2 ft. in advance of the center line of the joint in the 
base, apparently indicating that the base had ruptured 
along the plane of the joint above described and the 
newer part had slid upward above the old portion, thus 
raising the brick surface along this line and allowing 
the buckling to begin. 

In repairing the breaks, provision was made in each 
instance for a bituminous expansion joint in the base 
and, to avoid holding up traffic for any length of time, 








PAVING 


BRICK SEPARATED FROM CONCRETE 
LAPPED JOINTS MOVING 
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pitch filler was used in all the joints of the brick when 
relaid, in place of the usual grout filling. 

From the foregoing, it would seem that there is no 
such thing as “monolithic brick pavement” in the strict 
sense of the term, that the tapered form of joint used 
to finish off the day’s run of concrete base may prove 
to be a destructive factor under compressive stresses 
due to temperature changes, and that brick laid with- 
out expansion joints is subject to the same laws as long 
columns unprovided with bracing. It would also ap- 
pear that the base in this form of pavement is more sus- 
ceptible to temperature changes than the type where the 
brick is laid upon a sand or cement-sand cushion. 

All county work is under the direction of Samuel J. 
Humes, county engineer; C. E. Morford, principal as- 
sistant, who is directly in charge of construction, fur- 
nished the data for this description. 

CHARLES P. Mowry, 
Office Deputy, King County Engineer. 

Seattle, Wash. 

[Proof of the above letter was submitted to W. C. 
Perkins, chief engineer of the Dunn Wire-Cut-Lug 
Brick 'Co., an authority on monolithic brick paving, for 
comment on King County’s experience. Mr. Perkins’ 
explanation follows.—Editor. ] 


Sir—It is rather difficult to give a correct explanation 
of any phenomenon of failure of construction in any 
pavement unless one can make a personal examination 
of the pavement; but reading the foregoing letter leads 
me to believe that the breaking of the pavement was 
mainly due to the method of making the joints in the 
concrete base at the end of the day’s run. The tapered 
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joint allowed the concrete to slide or slip under thermal 
stresses and caused a breaking of the wearing surface. 

A considerable mileage of monoiithic roadways using 
wirecut lug brick has been constructed during the past 
two years and no trouble from heaving has occurred to 
my knowledge; we advocate the making of a vertical 
joint in the concrete base at the end of the day’s work, 
and do not think it necessary, in fact we believe it a 
weakness, to use any expansion joint (transversely) in 
the base. 

In reading the description of the building of the 
road under discussion (Engineering News-Record, Apr. 
19, 1917), I note that in certain sections the bricks were 
laid flat and in other sections brick with sides V-scored 
were used. Under these circumstances, I cannot see 
how a true monolithic pavement could be obtained, for 
one of the essentials of a true monolithic pavement is 
the strong bonding together of the individual bricks, 
and this is obtainable only when there is a well-defined 
lug which automatically separates or spaces the bricks, 
allowing a free flow of the cement grout to the bottom 
of the brick. 

Examinations of pavements where the bricks are 
laid flat, or where bar lugs were used instead of con- 
tact lugs, invariably show lack of penetration of the ce- 
ment grout filler, and thus a weakening of the brick 
wearing surface results. 

A brick road will not buckle if monolithic; that 
is to say, if all its parts are equally strong to resist 
thermal stress. The base will take care of its own 
strain and the brick wearing surface likewise if the in- 
dividual units are well bonded together. 

Wo. C. PERKINS, 
Chief Engineer Dunn Wire-Cut-Lug Brick Co. 
Conneaut, Ohio. 





Water-Hammer Formulas 


Sir—The importance of water hammer in pipe lines 
for hydraulic developments is so great that it is sur- 
prising to find the great difference of opinion and gen- 
eral uncertainty of engineers in regard to this subject. 
A good example of this is the article by Barton M. 
Jones on p. 794 of Engineering Record for Dec. 30, 
1916, and the comments on it by R. L. Hearn in the 
issue of Mar. 31, 1917. These gentlemen offer form- 
ulas which may differ from each other by over 500%. 

All authorities have agreed on the formula for maxi- 
mum water hammer: 


aV 
} —_ 
’ 9 (A) 
where h is the rise of pressure in feet of water, caused 


by the sudden complete stopping of the water in the 


_ pipe, which is flowing at a velocity of V feet per second, 


and the velocity of a wave of pressure along the pipe is 


g 
ste, (BF WD V (B) 
Ww (e+) 
where 
g = Accelerationef gravity ; 
W = Weight of a unit volume of water; 
K == Modulus of elasticity of water in compression; 
D = Diameter of pipe} 
t = Thickness of pipe walls; 


E = Modulus of elasticity of pipe walls in tension 

All of the above must be measured in the same unit 
for convenience, take pounds, feet and seconds. 

This maximum water hammer can only occur whi 
the gate is closed in a time less or equal to ok the tin 
necessary for a pressure wave to.travel the length of th 
pipe (L feet) and back to the gate. It is impossible f. 
the water hammer to exceed this amount, as all th 
energy in the moving column has been expended whe 
this pressure is reached. Any further rise would there 
fore violate the law of the conservation of energy (dea 
ends, etc., are not considered). 

These facts have not only been proved theoretical! 
many times, but have been checked by the extensive 
and most careful experiments of J. Joukovsky in Mos 
cow, in 1897. 

Inserting the values of K and E suggested by Mr. 
Jones, formula (B) becomes 


47,200 , 
a D : (C’) 
\ i +- 102 


Two things have contributed to increase the confusion 
of engineers on the subject of water hammer: First, 
mistakes in copying standard formulas; second, using 
water-hammer formulas for cases for which the men 
who derived them never intended them. 

An example of the first type is Mr. Jones’ mistake 
in formula (C), which was noted in the Engineering 
Record for Jan. 18, 1917. A similar mistake occurs in 
one of the standard books on hydraulics, which gives )) 
in feet and ¢ in inches, rendering the formula use- 
less. As no derivation for the formulas is given it is 
impossible to check them, and these mistakes, even 
though due to typographical errors or mistakes in copy- 
ing, are just as serious for the engineers using the 
formulas as errors in theory. 

An error of the second sort is the formula of Allievi, 
given by Mr. Hearn as applicable to all times of gate 


closing greater than oh although Allievi never intended 
it to be used unless the time of gate closing was con- 


siderably greater than a This is apparent to any en- 


gineer who has taken the trouble to look up its deriva- 
tion and may also be seen by inspection, as the formula 
contains no terms for E, t, K or d, and therefore mani- 
festly cannot take account of the waves traveling along 
the penstock, which may have an important effect in 
ordinary closing of gates by a governor in 2 or 3 
seconds. 

A numerical example shows up the ridiculous results 
which may be obtained by using this formula. Allievi's 
formula is 

NH , N* 4 
epee Be Yoas” yh N (D) 


per? A 
w= (s7n) | 
and 


H = Static head in feet; 
T = Time of closing gate in seconds. 
Other symbols as noted above. 


where 
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Take a penstock 10 ft. in diameter, } in. thick, 2000 
ft. long, with water flowing at 6 ft. per sec. under a 
static head of 20 ft. at the gate. The velocity a com- 


‘ 


puted by formula (B) or (C) is 2550 ft. per sec.; 


is 1.57 sec. The maximum water hammer possible is, 
by formula (A), 475 feet. 


: 2L 
Suppose the gate is closed in a time greater than - 


say 1.7 sec. We know that the water hammer will be al- 
most 475 ft., but not quite as high as this figure. Using 
Allievi’s formula (D) with T = 1.7, we get h = 2440 ft., 
which is impossible, and more than 500% too high. 
Allievi’s formula, however, may be accurate for very 
slow closing of gates, where the effect of the waves 
traveling up and down the pipe is negligible. But for 


LY, 
such a case.the simpler formula h oT is usually suffi- 


ciently accurate. 
Mr. Jones’ formula for water hammer, 


___ 268,800 Q 


2 |D 
144 d’ f 
C \ i 102 


(D and t are here measured in feet) for times of clos- 


h (FE) 


€ 


ing equal to or less than af is identical with formula 


(A),h a For slower closing it becomes 


_2LV 
h - oT (F) 
This formula is given by Joukovsky and by Mansfield 
Merriman, who says it is not applicable to all cases. It 


is correct only for times of gate closing close to = and 


for slow gate closing may be 100% in error. Although 
incorrect for slow closing, it is preferable to Allievi’s 
formula, for it always gives results on the safe side, and 
is never more than 100% off. Allievi’s formula, how- 
ever, may give results for h varying from 60% to 500% 
of the true values. 

The only general formula that the writer has seen 
which can be used for any time of closing equal to or 


greater than =. is 


Pe a wh 


“a(r—2) me 


aVv 


This becomes h — 7 for T = = and for the numer- 


ical case above gives 406 ft. rise. The writer derived 
this formula by simple methods, which are published 
along with a translation of Allievi’s paper in the Trans- 
actions of the American Society of Civil Engineers, Vol. 
LXXIX, 1915, p. 238. 


As Mr. Jones says, many pipé lines are designed with- 
out figuring the water hammer and with no intelligent 
attempt at putting the metal where it will do the most 
good. The writer would add that where the water 
hammer is figured it is generally figured wrong. 

MINTON M. WARREN, 


Hydraulic Division, Stone & Webster. 
Boston. 


New Ideas on Water Hammer 


Sir—It ought to be of interest to many of your read- 
ers to convince themselves that Allievi’s form- 
ula for the transmission-velocity of the pressure-change, 
which has been made use of in recent articles, such 
as for instance in Engineering Record, Dec. 30, 1916, 
and Jan. 13, 1917, has not been proved, and that, as a 
matter of fact, it cannot be proved and that conse- 
quently all further investigations based on said velocity- 
formula need correction. 

The mistake happened as follows: Allievi puts 

de de dy 

dt “dx %dzxr 
de gqdy 
dx a'‘dt 

He then considers the velocity c of the water to be 
negligible when compared with the transmission veloc- 


; Ie, ; : 
ity a. He neglects c a in the first equation, but omits 


c, 
dx 
equation, which should read 
g dy 
a® dt’ (1) 

The value a developed without regard to the velocity 
of the flow may be all right for such manifestations of 
sound as may accompany pressure-changes; however, as 
regards the transmission velocity of pressure-change it- 
self, neither the velocity of the water nor the elastic 
qualities of water and pipe-metal can be neglected. A 
certain sudden pressure-change in the last lineal foot of 
pipe may be caused either by a sudden total shutdown 
while the normal water-velocity is very small, or by a 
sudden partial shutdown while the normal water-veloc- 
ity is very much greater. In both cases appears the 
same increase of volume, say for instance 0.001 cu.ft. 
per lin.ft., from compression of the water column and 
the expansion of the pipe wall. This difference of vol- 
ume must be filled up by the approaching water before 
the pressure-change can be transmitted to the foot 
length next beyond. If the pipe delivers 1 cu.ft. per sec., 
the transmission can therefore take place 10 times 
faster than in case only 0.1 cu.ft. per sec. were coming 
on. Therefore, the transmission velocity of a sudden 
pressure-change is: In the first case, 1 —~ 0.001 = 1000 
ft.; in the second case, however, 0.1 —— 0.001 == 100 ft. 

Evidently Allievi’s formula, which gives very little 
change for the transmission-velocity, requires correc- 
tion. CHARLES R. STEINER. 

Ruhbank, Zofingen, Switzerland. 


to neglect which is ¢ times smaller, in the second 


0 





Sanitary Engineers in Civil Life 
Cannot Be Used 


Colonel Reynolds, states the Official Bulletin, in 
charge of the newly created Medical Division of Sani- 
tary Inspection; War Department, has received offers of 
assistance from a number of sanitary engineers in civil 
life. The work of the division, however, is entirely 
within the scope of the army, and at present it will be 
impossible to make use of men outside the service. 
The division will have charge of ail sanitary matters 
pertaining to service in the field, such as kitchens, mess 
shelters, ice boxes and all sanitary appurtenances. 
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A REVIEW OF BOOKS AWD A LISTING OF NEW PUBLICATIONS 





Valuable Contribution to Rate Making 


REVIEWED BY LEONARD METCALF 

Of Metcalf & Eddy, Civil Engineers, Boston and Chicago 
PUBLIC UTILITY RATES: A Discussion of the Principles and 

Practice Underlying Charges for Water, Gas, Electricity, 

Communication and Transportation Services—By Harry 

Barker, B.S., M. Am. Inst. E. E.; Associate Editor of “Engi- 

neering News-Record.” New York: McGraw-Hill Book Co 

anaes: Hill Publishing Co. Cloth; 6x9 in.; pp. xiv + 387 

After eight years of collection, comparative analysis 
and study the author has brought to fruition his effort 
to present “a comprehensive discussion of (1) such cor- 
poration and municipal activities as affect service and 
rates, (2) the trend of public opinion and court and 
commission decisions, and (3) the most important engi- 
neering and economic problems involved. This he has 
done “in the hope” that the mere presentation, in one 
volume, of the diverse phases of rate making may be of 
service in provoking thought—“in spite of the inherent 
shortcomings of the text.” 

In its good style and thoroughly readable quality, the 
book reflects the author’s experience as an editor of one 
of the most successful technical weeklies (Engineering 
News). Though it treats a highly technical subject, it 
does so in a manner to command the interest of the 
reader, introducing him with a brief and pertinent his- 
toric sketch to a logical presentation of the subject, add- 
ing breadth and perspective by a discriminating analy- 
sis of the essential differences in the rate-making prob- 
lem of different utilities. Its chief value lies in the com- 
parison of the differences in the nature and past solu- 
tions of the problem. 

The subject of rate making is, and must always be, 
one for specialists, who have been through the mill of 
experience in building and operating public utilities and 
who have had, also, an instinctive interest in economic 
doctrines and their practical working out, under natural 
conditions and those of more or less arbitrary or legal 
restraint. Therefore, inasmuch as no man can hope to 
cover adequately all, or even several, of these highly 
specialized fields—of railroad, gas, or other utility rate 
making—a critical analysis of the underlying principles 
or past acts, which have governed or led up to existing 
rate schedules, has suggestive value to the expert, as 
well as interest to the student and general reader. 


DEVELOPMENT OF REGULATION SLATED 


Chapter I opens with a brief statement of the develop- 
ment of utility regulation. The second chapter draws a 
proper distinction—though sometimes elusive under ac- 
tual conditions of service—between “product” and 
“service” companies and gives some definitions of rates 
and service. The third and fourth chapters discuss va- 
rious rate bases, defining the equitable rate as “one by 
which the legitimate expenses, and reasonable profits, 
are fairly distributed upon the total service or product 
given,” and illustrate methods of cost segregation. 

Then follows an excellent résumé of the evaluation of 
property. In this, greater stress might have been given 
322 


to the necessity of permitting a return sufficient to coy 
mon capital. With the appreciation in property valu 
which has taken place in the past two decades, or long: 
stability of investment has increased and capital h 
been available even under declining nominal rates of 1 
turn. Had property values been decreasing, however. 
existing rates of return would have proved inadequate. 

Valuation as an engineering task, and the appraisal of 
land and water rights, are next taken up. The discus 
sion of “cost of appraisal” is likely to prove very mis 
leading, if applied to such highly individualized utilities 
as water-works, in which topography and natural con- 
ditions so largely modify the cost of the property and 
work involved in its evaluation. Some of the special 
problems and fallacies encountered are clearly and 
fairly set forth. The desirability of amortizing in- 
tangible and semi-intangible values is interestingly 
treated, though the difference between what has been 
and might have been, is not kept before the reader as 
clearly as desirable. Then follows sound discussion upon 
reasonable return, interest, compensation for risk and 
attention, and extra profits. 

Chapter VIII, on depreciation, is clear and well ex- 
pressed, sound and tolerant. Somewhat greater im- 
portance might well have been given to the dictates of 
experience and effect of normal operating conditions, in 
determining proper depreciation allowance require- 
ments in an old stabilized plant, such as a water-works. 


MUTUAL OBLIGATIONS OF PUBLIC AND CORPORATIONS 


The mutual obligations of the public and its servant, 
the public-utility corporation, are well discussed in 
Chapter IX, on “Miscellaneous Problems Indirectly Re- 
lated to Rate Making.” The author’s anxiety over the 
“vicious cost spiral, the high cost of living 

‘ ” might be calmed by a consideration of the 
consistent and progressive advance in costs, certainly 
from earliest biblical times to date. 

The chapter on railway rates is perhaps the most 
absorbing chapter of the book. A reading of it suggests 
the almost hopeless complexity of competitive, in con- 
tradistinction to monopolistic, utility rate regulation 
and gives evidence of the past influence of the selfish 
human side of the problem. 

Chapter XI sketches the growth in the express busi- 
ness at the expense of the railways and public, and the 
readjustment, reduction and simplification of the rate 
schedule on the block system, by the Interstate Com- 
merce Commission, in 1913, with some increases two 
or three years later. 

After an instructive outline of the growth and pe- 
culiarities of the street- and interurban-railway trans- 
portation business, and the difficulty of equitable com- 
parison of revenue and statistics of one plant with those 
of another, methods of fixing fares are discussed. These 
include the Interstate Commerce Commission and Amer- 
ican Electric Railway Association apportionment of 
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standard account items into fixed and movement costs; 
the Wisconsin Railroad Commission zone system; and 
the Cleveland experiment. The effect of peak loads, 
reasonable length of trips and the transfer problem are 
intelligently discussed. The treatment of the deprecia- 
tion and retirance problem, as applied to this class of 
public utilities, is noteworthy. 

The classification of water-works with utilities of the 
“product,” rather than the “service” type, is more fan- 
cied than real, under operating conditions. In dis- 
cussing water consumption, reference might well have 
been made to water-consumption gagings—such as those 
contained in a report of a special committee of the New 
England Water-Works Association (see Jour. N. E. 
W.-W. Assoc., Mar. 12, 1918, pp. 29-43)—rather than to 
sewage-flow gagings. In the discussion of fire pro- 
tection reference should have been made to the admir- 
able and pioneer effort of the Underwriters to determine 
a scientific basis for fire-hazard rating contained in 
“Standard Schedule for Grading Cities and Towns of 
the United States with Reference to Their Fire De- 
fenses and Physical Conditions,” prepared by the Na- 
tional Board of Fire Underwriters, New York City, and 
adopted by them Dec. 14, 1916. 

The persistence of the uniform rate schedule in the 
gas field and the drift toward a juster recognition of 
classes of use are clearly set forth, with some refer- 
ences to the Louisville and new Baltimore schedules. 

In the electric field the difficulty of fair comparison 
is clearly shown, in view of the tremendous variation 
in character and extent of local demand. Resident, Nor- 
wich, telephone, Wisconsin, Detroit, Canadian and the 
Rapp tariff systems are touched upon. 

The last chapter, “Telephone Rate Making,” is par- 
ticularly suggestive in view of the character of the 
service and the length of public control, which have 
shown “the value of conservative capitalization com- 
bined with liberal provision for maintenance, develop- 
ment and retirance.” Experience in this field is par- 
ticularly worthy of study, as “The Bell system, while a 
natural monopoly, is unique among utilities in that the 
early conceptions of the organizers of the business seem 
to have been broad enough so that the same concern, or 
group of concerns, has accommodated the growth of 
succeeding years while keeping their procedures always 
economically sound enough to weather strange and un- 
foreseen business conditions,” and this growth has been 
enormous. 

The book is a valuable contribution to the subject of 
rate making. It should be read by all interested in this 
field of work—the engineer, the operator, the legislator 
and the public-service commissioner. It should be par- 
ticularly helpful to the young student. 





Clearing and Grubbing 
HANDBOOK OF CLEARING AND GRUBBING METHODS AND 
COST—By Halbert Powers Gillette, M. Am. Soc. C. EK New 
York: Clark Book Co., Inc. Leather; 5x8 in.; pp. 241; 
illustrated. $2.50 net. 

This book is a collection of previously published in- 
formation on the subject of clearing and grubbing for 
farms, railroad construction, reservoir sites and other 
purposes. Machines, tools and the uses of dynamite are 
described. Much cost information, which the author ad- 
mits is not as full as he himself would like, is included. 
Some of the quotations and costs date well back into the 





last century. But then, the subject is one which has 
never inspired an extensive literature. 

The English in which the book is written is regret- 
tably careless. What is the good of preaching about the 
value of proper technical English when authors like 
Mr. Gillette continue to flood the profession with works 
in which adjectives are used promiscuously where ad- 
verbs are required? And why adorn a book with many 
such literary gems as the following? “It is true that 
many smaller roots can be torn up and rooted out by 
using a rooter plow that is manufactured by the dif- 
ferent plow companies. . . . .” 





A New Book on Hydro-Electric Practice 


REVIEWED BY LEWIS F. Moopy 


Consulting Engineer, I. P. Morris Department of William Cramp 
& Sons Ship and Engine Building Co., Philadelphia, Penn 
AMERICAN HYDRO-ELECTRIC PRACTICE: A Compilation of 
Useful Data and Information cn the Design, Construction 
and Operation of Hydro-Electrie Systems from the Penstock 
to Distribution Lines—-By Capt. William T. Taylor, Equip 
ment Officer, Royal Flying Corps, England, M. Am. Soc. M. iE 
etc., and Daniel H. Braymen, M. Am. Inst. &. E., Engineering 
K:ditor of “Electrical World.” New York: McGraw-Hill Book 
Co., Inc. Cloth; 6x 9 in.; pp. 439; many illustrations. $5 net 


Progress in hydraulic power engineering in this coun- 
try in the last few years has outdistanced all the text- 
books, and probably only those engineers active in this 
field appreciate the inadequate character of the avail- 
able treatises on the subject. A new book on American 
hydro-electric practice will therefore be examined with 
interest by many engineers. The purpose of this re- 
view is to consider particularly the portions of the book 
which are devoted to hydraulic matters. 

More than one-half of the volume is taken up with 
electrical subjects. The hydraulic material is given in 
the first two chapters and in a few tables and diagrams. 
This hydraulic material, as stated in the preface, has 
been largely supplied by Mr. Taylor. Besides review- 
ing this portion in a general way, the writer will take 
the opportunity to call attention to some of the serious 
errors noticed, in the effort to warn against mistakes 
which might result from them. 

The work carries the subtitle, “A compilation of use- 
ful data and information on the design, construction 
and operation of hydro-electric systems from the pen- 
stocks to distribution lines,” which well describes its 
scope. A considerable portion of the contents consists 
of articles which have appeared in technical journals, 
particularly descriptions of hydro-electric plants. The 
bringing together of this information is a useful fea- 
ture. The book, however, suffers from the limitations 
of the second-hand nature of its contents and from its 
general plan. It is stated in the preface that “No at- 
tempt has been made to make this work a textbook on 
design in the sense that it should give the fundamen- 
tals on which the design and construction of parts of a 
hydro-electric system are based. It is, on the other 
hand, a compilation of the practical and essential fea- 
tures of design, construction and operation as worked 
out in many plants and systems, interpreted and ar- 
ranged for convenient use and reference by plant de- 
signers, constructors and operating engineers.” 

The first chapter is entitled “General Survey of Wa- 
ter-Power Engineering.” The first portion of the chap- 
ter gives a good discussion in condensed form of the 
determination of the available run-off; calculations of 
storage; and use of hydrographs, including an explana- 
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tion of the use of the mass diagram or “flow-summation 
curve,” as it is called by the author. Losses in head in 
penstocks are briefly discussed, and the writer notices 
with approval the introduction of exponential formulas 
at this point. 

The determination of the economical diameter of pipe 
lines is treated in a way which is suitable for water- 
supply systems and pipes for steady flow, but which is 
not adequate for turbine penstocks and pipe lines sub- 
ject to surges and pressure variations. The statement 
that “the fixing of the diameter is subject to very close 
calculations” by methods which ignore the pressure 
variations and their effect on turbine regulation is not 
correct as a general proposition, and is inconsistent with 
the later statement that the “control of the water is a 
serious problem.” 

The subdivision on the “Effective Head of a De- 
velopment” would be excellent if it were not stated that 
the friction head to be deducted from the gross head 
in determining the effective head on the turbine. should 
include the “passages leading to and away from the 
wheel.” The draft tube should be regarded as an in- 
tegral part of the turbine, and the losses within it 
should be charged against the turbine. 


DANGERS OF SE°OND-HAND INFORMATION 


Some of the dangers inherent in reworking second- 
hand information are instanced in the latter part of 
this chapter. The subdivision headed “Characteristics 
of Water Wheels” and those following have apparently 
been abstracted from sources not mentioned, one of 
which can be identified as a paper presented by H. 
Birchard Taylor before the Canadian Society of Civil 
Engineers, Jan. 15, 1914. Unfortunately, the references 
have not been quoted intact, and serious errors have 
been introduced by alterations or omissions. Thus, 
under the heading “Effective Draft Tubes for Water 
Wheels,” which is probably intended to read “Effect of 
Draft Tubes. . .” the dangerously misleading state- 
ment occurs: “The placing of a wheel within the 
natural limit (34 ft.) from the elevation of tailrace- 
water is no indication of the proper elevation, because 
it is necessary to allow at least 3 to 4 ft. margin be- 
tween the total draft-head and a perfect vacuum to 
prevent the breaking of the water column in the draft 
tube due to inertia effects of sudden changes of load 
such as those mentioned above.” In this ana the pre- 
ceding sentences the important item of velocity head is 
entirely omitted, thus leaving a matter which is fre- 
quently misunderstood by engineers not directly en- 
gaged in waterwheel work in such shape that serious 
errors are likely to be committed by anyone accepting 
the implied statement that a wheel may be safely located 
30 or 31 ft. above tailwater. The writer therefore 
wishes to clear up this matter, which can be done by 
quoting Mr. Taylor’s paper more fully, as follows: “It 
is evident that should the total draft head, or the sum 
of the static draft head and the velocity head at the 
runner discharge, exceed the height of the water ba- 
rometer, the continuity of flow of the water on leav- 
ing the runner is destroyed—therefore, the placing of a 
turbine simply within 34 ft. from the elevation of tail- 
water is no indication that the elevation has been prop- 
erly chosen; for aside from the limitations outlined 
above, it is also necessary to allow at least 3 or 4 ft. 


margin between the total draft head and a perf 
vacuum to prevent the breaking of the column of wat: 
in the draft tube due to inertia effects resulting fro 
sudden changes of load on the turbines.” 

In the succeeding subdivision, headed “Speed Regul: 
tion of Water Wheels,” there has evidently been ay 
omission, causing the second paragraph to describe th: 
operation of relief valves while ostensibly referring t: 
governors, the subject of relief valves not having been 
mentioned. 

Other difficulties arising from the use of borrowed 
material are noticeable. The statement that “During th. 
past two years [italics mine] efficiencies of 89 to 92°, 
have become quite common, while a maximum value o{ 
93.7°° has been secured” is surprising, until it is real- 
ized that this was taken from Mr. Taylor’s paper, writ- 
ten over three years ago. 

A lack of knowledge of the engineering principles un- 
derlying hydraulic turbine work seems to be indicated 
by several passages, such as the poor attempt to explain 
the specific-speed relation and its use, a subject which 
should be understood by anyone handling hydro-electric 
problems. There is confusion in the statement of the 
specific-speed formula, because the system of units is 
indicated in a misleading way. The only attempt to ex- 
plain or derive the formula is in the following sentence: 
“The value hi as a factor for specific speed, N, is from 
the assumption that two wheels of similar design and 
horsepower capacity will have varying speeds on dif- 
ferent heads, as 

hi=hiX (hi) 1} =hX hb.” 

The only reference to the theory of turbines and their 
operation is contained in the following two sentences: 
“It can be easily shown that the waterwheel horsepower 
varies as h? which is fundamental. Equally so is the 


formula [sic] v = cl’ 2gh, one of the most important of 
hydraulic formulas as it enters into all calculations and 
designs of waterwheels.” These bits of information 
will be enjoyed by hydraulic engineers. 


CHARTS AND DIAGRAMS MISLEAD 


The chapter contains a number of charts and dia- 
grams, some of which the writer has endeavored to 
check with the following results: According to one dia- 
gram a 10,000-kw. single-runner turbine under 300 ft. 
head should operate at 130 r.p.m., while actually a speed 
of 360 r.p.m. would be adopted for such conditions. Ac- 
cording to another chart, a 10,000-kw. runner under 
the same head of 300 ft. would operate at 2400 r.p.m. 
whereas actually a speed of 1200 r.p.m. or less would 
be used. From another chart a 5-ft. diameter penstock 
under a pressure head of 50 ft. would be made of 4;-in. 
steel. 

The second chapter contains some useful abstracts of 
articles from the technical journals, describing various 
stations. A number of these descriptions could easily 
have been made of greater value by including some re- 
cent articles, bringing the descriptions more nearly up 
to date. 

Other errors and misconceptions have been noted, but 
these need not be further enumerated, as it has been 
made reasonably clear that much reliance should not 
be placed on the material in the book without inde- 
pendently checking its accuracy. 
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Pioneer Work on Wharves and Piers 


WHARVES AND PIERS: Their Design, Construction and BE rg 7 
ment—By Carleton Greene, A. B., C. E., M. Am. Soc. Cc. 
New York: McGraw-Hill Book Co. Cloth; 6x 9 in. > pp. 248 : 
155 illustrations. $3 net. 


In no branch of engineering have there been so many 
strides forward in the past decade as in the design and 
construction of wharves and piers for harbors. It was 
not so long ago that only one or two types were avail- 
able for this kind of work. For permanent construction 
a fill was placed between stone retaining walls; for less 
permanent work, a wooden pile and timber wharf was 
built. With the advent of concrete and reinforced- 
concrete the variations in design multiplied almost be- 
yond number, so that today the pier designer has at his 
command a great number of different variations, many 
of which will solve the same problem. 

In spite of this great advance, or perhaps because of 
it, the literature on the subject is most meager. Prac- 
tically everything that can be found on recent wharf 
and pier construction must be sought in the files of 
technical magazines and society publications. Mr. 
Greene has, therefore, done a considerable service for the 
profession in collecting the many types which appear in 
his new book. The book is frankly a catalog of standard 
designs. There appears little attempt to expand theory, 
but as a catalog, using that word in its best sense, there 
is little to be wished for. 

The main section is devoted to the structure of the 
piers and wharves themselves. The following and less 
exhaustive part takes up the design of sheds for wharves 
and piers and a final and still less ambitious section is 
devoted to cargo-handling machinery. Finally, a num- 
ber of detail costs afford some general information on 
that important subject. 





Harriman and the Colorado River Break 

THE SALTON SEA: An Account of Harriman’s dy gear with the 
Colorado River—By George Kennan. Cloth; 6x9 in. 
pp. 106; illustrated. $1. 

In the whole history of engineering struggles against 
the forces of nature the long hard fight to control the 
break in the Colorado River and save the Imperial Val- 
ley and its irrigation system from destruction stands 
unrivalled. The story has been outlined again and 
again and has been told in great technical detail. In 
the present volume it is briefly but amply detailed in a 
popular way by a master writer from the viewpoint of 
the great railroad financier and developer who provided 
the capital and the will power that enabled a notable 
group of engineers to turn the mighty floods of the 
Colorado back from their mad rush to the Salton Sea. 

The author prepares for his main story by sketching 
the geologic and written history of the Salton Sink and 
surrounding lands far below sea level in what was once 
the upper part of the Gulf of California. The conver- 
sion of the desert into an oasis by irrigation is pictured. 
Then come the stories of “The Runaway River,” the 
many failures and final engineering triumph in closing 
the break, and finally an account of the almost impera- 
tive order of ex-President Roosevelt to Harriman to 
close the breach and the failure of the attempts to get 
Congress to foot the bills incurred by the Southern 
Pacific in so doing. 

The author draws freely and with full credit upon 
various sources of technical information, including H. T. 


Cory’s paper (Trans. Am. Soc. C. E.) on “The Imperial 
Valley and the Salton Sink.” Of course the whole story, 
coming from Mr. Kennan, is well told. 





Street Work in Ontario Cities 


REPORT ON STREET IMPROVEMENT IN ONTARIO—Toronto, 
Ont.: W. A. McLean, Deputy Minister of Highways Paper ; 
6x10 in.; pp. 200; illustrated 

After some 20 pages on street planning and street 
improvements in general, this useful and interesting re- 
port presents “the progress of street improvement” in 
21 cities and 11 towns of the Province of Ontario. Most 
of the municipalities included “were visited, the streets 
inspected, photographs taken and data concerning fhe 
improvement of the streets obtained.” The data were 
collected and compiled by R. C. Muir and edited by G. 
Cameron Parker, of the Ontario Highway Department 
staff. 

The general plan followed for each city is first to 
present an historical sketch of street improvements. 
Then the organization of the local street department is 
given and the methods of carrying on the work are de- 
scribed, including the equipment used. Types of pave- 
ments being laid are described, with extracts from 
specifications. There are also descriptions of notable 
street-improvement jobs. Curbs and sidewalks are 
taken up and methods of assessments outlined. Line 
drawings and photographs add to the value and interest 
of the report, which is a most creditable production. 





Textbook of Topographical Drawing 
TOPOGRAPHICAL DRAWING—By Edwin R. Stuart, Professor 
of Drawing, United States Military Academy. New York: 
McGraw-Hill Book Co., Inc. Paper; 6x9 in.; pp. 119. 
Designed “as a basis for a course of instruction and 
practice in topographical drawing,” and written by a 
master in the art, this volume should make a broad ap- 
peal to instructors, students and draftsmen. After re- 
ferring to the pioneer “‘standard conventional signs for 
the use of all map-making departments of the Govern- 
ment” adopted in 1912 by the United States Geographic 
Board (War Dept. Doc. No. 418, United States Geolog- 
ical Survey, Washington, D. C.) the author states that 
the present book attempts to “point the way to a satis- 
factory standard of practice’”—which was left untouched 
in the pamphlet mentioned. After chapters on maps, in- 
struments, methods, etc., designed for reading and ref- 
erence, the author presents the practice of topographical 
drawing, lettering, conventional signs (four chapters) 
and map drawing. The presentation is simple, clear 
and practical. 


Manufacture of Portiand Cement 


THE PORTLAND QGEMENT INDUSTRY: A Practical Treatise 
on the Building, Equipping and Economical Running of a 





Portland Cement Plant, with Nates on Physical Testing— 

By William Alden Brown, Assoc. Am. Soc. C. E., Member 
South Wales Institute of Engineers; formerly Works Man- 
ager, Aberthaw and Bristol Channel Portland Cement Co., 
South Wales. New York: D. Van Nostrand Co. Cloth; 6x9 
in.; pp. 168; 35 plates and numerous text illustrations. $3 net. 
The author of this book has had some experience in 
American portland cement mills and more recently in 
the English trade. In a prefatory paragraph he makes 
clear that he considers the American methods of manu- 
facture of portland cement superior in many ways to 
those used in Great Britain or in Germany and makes 
a plea to the British industry to modernize its methods 


or else lose thé markets of the world. 
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The book itself is a very good categorical description 
of the manufacture of portland cement, with special de- 
tailed reference to the individual parts making up the 
cement mill. More attention is paid to the factory 
itself and to raw materials than to chemical investiga- 
tions, although there are six chapters on the technique 
of testing. 





Public Health and Sanitation 


SANITATION PRACTICALLY APPLIED—By Harold Bacon 
Wood, M Tb, Dr BP. HL, Assistant Commissioner, West Vir- 
ginia State Department of Health; formerly Director Missis- 
ippi State Board of Health Laboratory, Whole-Time Health 
Officer, Rochester, Minn, and Topeka, Kan Cloth; 6x8 in; 
pp. 473; illustrated 3 net 

The fundamental principles, and to a considerable de- 
yree the practice as well, of public health and sanita- 
tion are here presented in a sane and readable way. 
The book, says the author, “is intended primarily for 
the health officer and for the student of public health 
topics, but the employer, the employee, the teacher, the 
man in his own home or office or the municipal official 
may get some practical directions from it.” 

Broadly speaking, the book follows the general lines 
of the more recent and shorter public health manuals, 
with the omission of such matters as health board or- 
ganization, laboratory methods and some of the more 
strictly medical aspects of public health. Statistics, the 
control of communicable diseases, child welfare, school 
hygiene, pure foods, clean milk, water-supplies, sewage 
disposal (with a few paragraphs on garbage and 
refuse), hygiene of the home and factory, the destruc- 
tion of disease-bearing insects and health educational 
work are considered in succession. 

The chapter on water-supplies includes a confusing 
discussion on whether a city should build water-works 
or sewers first. Under sewage disposal there are a num- 
ber of statements which are likely to mislead the unin- 
formed—a class for whom it may be assumed that the 
book is designed. A little revision here and there would 
clarify and correct these questionable passages in the 
new edition which a book so good in the main deserves 
at an early date. 








PUBLICATIONS RECEIVED 





{eo far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry If the 
book or pamphlet is for sale and the price is known by the editor, 
the price is stated in each entry Where no price is given it does 
not necessarily follow that the book or pamphlet can be obtained 
without cost Many, but not all, of the pamphlets, however, can 
be secured without cost, at east by inclosing postage Persons 
who are in doubt as to the means to be pursued to obtain copies 
of the publications listed in these columns should apply for infor- 
mation to the stated publisher, or in case of books or papers 
private'y printed, then to the author or other person indicated in 
the notice ] 


COMMERCE AND NAVIGATION OF THE UNITED STATES, 
1916—Washington, PD. C.; Bureau of Foreign and Domestic 
Commerce, Cloth; 9x12 in.; pp. 950. $1.50 from Superin- 
tendent of Documents 


COMMISSION ON BUILDING DISTRICTS AND  RESTRIC- 
TIONS: Final Report, June 2, 1916—New York City: Board 
of Estimate and Apportionment Cloth; 7x10 in.; pp. 299; 
illustrated 


MANITOBA HYDROMETRIC SURVEY FOR 1915—Ottawa, Ont.: 
Dominion Water-Power Branch Paper; 6x9 in.; pp. 278; 
illustrated 


MOTOR GASOLINE: Properties, Laboratory Methods of Testing, 
and Practical Specifications—By E. W. Dean. Washington, 
ap ¢ Bureau of Mines. Paper; 6x9 in.; pp. 27; folding 
plate. 5 cents from Superintendent of Documents. 


THE COUNTY The Dark Continent. of American Politic: 
H. 8. Gilbertson, New York: The National Short Ballot 
elation. Cloth; 6x8 in.; pp. 297. §2 


Designed to throw light on a hitherto neglected unit of gov 
ment The short ballot, county home rule, and the county n 
ager plan are the chief reforms suggested. There is a br 
chapter designed to show some of the inefficiency and corrupt 
connected with the administration of roads and bridges by count 
THE ELEMENTS OF HYDROLOGY—By Adolph F. Mey. 

M. Am. Soc, C. E., Consulting Engineer, Associate Profes 

of Hydraulie Engineering, University of Minnesota Ne 

York: John Wiley & Sons. Cloth; 6x9 in ; Pp. 487 “Ox 

illustrations, including some on folding plates. 4 net. 

HANDBOOK OF SHIP CALCULATIONS, CONSTRUCTIO 
AND OPERATION A_ Book of Reference for Shipowne: 
Ship Officers, Ship and Engine Draftsmen, Marine Engines: 
and Others Engaged in the Building and Operating of Ship 
By Charles H. Hughes, Naval Architect and Engineer Ne 
York: D. Appleton & Co, Flexible leather; 5.x 7 in.; pp 
illustrated $5 

HIGHWAY IMPROVEMENT IN OREGON: Papers presented ; 
a Conference for furthering the adoption of a Highway Cod 
for Oregon held at Portiand, Jan. 3 and 4, 1917: Octobe: 
1916, and January, 1917, numbers of “The Commonwea!|t 
Review.” Eugene, Ore.: University of Oregon. Paper ; 7 x 16 
in.; pp. 482 

HOME SANITATION: The Improved Closet, the Small Sew. 
System, Sewage Disposal, the Protection and Improvement o/ 
Sanitary Conditions in the Home—By V. M. Ehlers, Stat: 
Sanitary Engineer. Austin, Tex State Board of Healt! 
Paper; 6x9 in.; pp. 34; illustrated 

INTERNATIONAL CABLE REGISTER.OF THE WORLD: 1, 
Conjunction with Western Union Telegraphic Code Ne 
York and London: International Cable Directory Co. Cloth 
8x10 in.; pp. 1242 $8 in conjunction with code 
Classified directory by cities, industries, materials, professio: 

ete, with alphabetical index of all registered telegraphic address: 

as “First Bank, Pocatello.” 

A MAJOR STREET PLAN FOR ST. LOUIS—By City Plan Com 
mission of St. Louis, Mo., Harland Bartholomew, Enginee: 
Paper; 6x9 in.; pp. 86; illustrated, 

A summary of this report appeared in “Engineering News- 
Record,” July 19, 1917 
MASSACHUSETTS COMMISSION ON WATERWAYS AND 

PUBLIC LANDS, 1916.—Boston: The Commission. Cloth: 

6x9 in.; pp. 167 


(ee 


First report of this commission, which is a consolidation of 
the former Harbor and Land Commission of Massachusetts and 
the Directors of the Port of Boston 
MONTREAL AQUEDUCT: Comments by the Committee of th: 

Ratepaying Engineers on the report on Aqueduct Enlarge 

ment, Montreal Water-Works, by the Board of Engineers 

Montreal, Que.: Walter J. Francis (260 James St.), Secretary 

Committee Paper; 6x9 in.; pp. 87. 

PERMISSIBLE EXPLOSIVES: Tested Prior to Jan. 1, 1917—Ry 
Spencer P. Howell. Washington: Bureau of Mines. Paper; 
6x9 in.; pp. 19. 

PROBLEMS OF ST. LOUIS: Being a Description, from the City- 
Planning Standpoint, of Past and Present Tendencies of 
Growth with General Suggestions for Impending Issues and 
Necessary Future Improvements. The City Plan Commission 
St. Lotis, Mo.—By Harland Bartholomew, Engineer. St 
Louis: The Commission. Paper; 6x 9 in.; pp. 140; illustrated 

PURIFICATION OF TANNERY WASTES—By Harry B. Hom 
mon, Sanitary Chemist, United States Public Health Service 
Cincinnati, Ohio Reprinted from “Journal of American 
Leather Association,” July, 1917. Address the author, Paper: 
6x9 in.: pp. 320. 

Description and summary of results of tests at Luray, Va., and 
Cincinnati, and description of a permanent working-scale unit at 
Luray. 

TUBE MILLING—By Algernon Del Mar. New York: McGraw 
Hill Book Co. Cloth; 6x9 in.; pp. 159. $2. 

Although this book is intended to describe the application of 
the tube mill to metallurgical problems, tbe occasional use of 
such mills in other types of engineering work, notably in cement 
manufacture, may make it of interest to some readers of this 
journal, 


UNITED STATES ARTILLERY AMMUNITION: 3- to. 6-in 
Shrapnel Shells, 3- to 6-in. High Explosive Shells and Thin 
Cartridge Cases—By Ethan Viall, M. Am. Soc. M. E., Manag- 
ing Editor “American Machinist.” New York: McGraw-Hill 
Book Co. Cloth; 9x12 in.; pp. 98; 171 illustrations. $2 
A reprint of a series of highly detailed, profusely illustrated 

articles from the journal named above. 

USE OF MEAN SEA LEVEL AS THE DATUM FOR ELEVA 
TIONS—By E. Lester Jones. Superintendent United State 
Coast and Geodetic Survey, Washington, PD. C. Paper; 6x 9 
in.; pp. 21. From Superintendent of Documents, 5 cents. 

WAR INVENTIONS: A Survey of the Laws Relating to the 
Adoption of Inventions by the United States and Allied Gov- 
ernments, and Methods of Submitting Inventions of Military 
or Naval Value to the United States and Allied Governments 
—By Lawrence Langner. New York: The Author, 55 Liberty 
St. Paper; 5x8 in.; pp. 15. 25 cents. 

CONCRETE ROADS: Report on the Present Position and_ Pos- 
sible Future of Concrete Roads in this Country—By H. Percy 
Bounois, M. Inst. C. EK. Westminster, England: Roads Im- 
provement Association (15 Dartmouth St.). Paper; 5 x 8 in 
pp. 32. Sixpence. 

THE TESTING OF ROAD OILS: Including Character of Oils and 
Methods of Examination—By F. L. Roman, Testing Engineer, 
Illinois State Highway Department, Springfield. Paper; 6 x 9 
in.; pp. 29; illustrated. 

THE SEASONING OF WOOD—By Harold S. Betts, in charge, 
Office of Industrial Investigations, United States Forest _Serv- 
ice. Paper; 6x9 in.; pp. 28; illustrated. 10c. from Super- 
intendent of Documents, Washington, D. C. 
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Sidewalks Flushed Over Tops of 
Parked Automobiles 
HE DOWNTOWN sidewalks as well as the streets 
in Chicago are flushed every night by the Citizens 
Street Cleaning Bureau. To expedite the sidewalk 
work, there has recently been added to one of two tank 

















EXTENSION PIPE WHEN NOT IN USE FOLDS OVER 
TOP OF TANK 


trucks a pipe extension to clear parked automobiles. It 
is connected to the discharge line from the pump with a 
stuffing-box joint and has a knee brace of the same 23- 
in. pipe as the remainder of the line. A single outfit 
can flush the whole 72,000 sq.yd. of area in the terri- 
. tory covered in an 8-hour night at a cost of 20c. per 
; 1000 sq.yd. It is usual, however, to let the two trucks 
work at the job, although from the second one the hose 
must be dragged behind vehicles near the curb. The 
remainder of the night’s work is to flush the 120,000 
sq.yd. of pavement. The fan nozzle is 6 in. wide and 
delivers a stream 3} in. thick. It is played toward the 





PARKED AUTOMOBILES ARE NOT DISTURBED BY 
SIDEWALK FLUSHER 


gutter and carries the dirt and surplus water ahead of 
it. No complaint of damage to walks or calking has 
been made. 





When the second tank is equipped, the connection will 
be made near the front of the tank, so that there will 
be no danger of bending the pipe, should the truck run 
it into something when half-way extended. 

The attachment was devised under the direction of 
Richard T. Fox, general manager of the Citizens Street 
Cleaning Bureau, by J. W. Ingels, superintendent. 





Spokane Installs Low-Cost Street Signs 


IMPLE, legible, low-cost street signs are being in- 
stalled in Spokane, Wash., as shown by the accom- 
panying illustration. Each sign consists of two en- 
ameled porcelain plates se- 
cured to a creosoted wood 
base and held by a bracket, 
clamped to a lamp post. The 
wood base is so shaped as to 
make each nameplate rest 
at a slight angle with the 
vertical, so the street light 
from above casts no shadow 
on the nameplate. Each 
of the four plates attached 
to one lamp post costs $0.35, 
and the two brackets together 
SPOKANE USING STREET ©OSt $1.15, making a total 
SIGNS LIKE THIS cost of $2.55 for plates and 
brackets at a given corner. 
The cost of the wood and of erection is small. The 
signs were designed by Morton MacCartney, city en- 
gineer of Spokane. 











Peaked Subgrade Provides a More 
Certain Underdrainage 
By D. M. BELYEA 


County Highway Engineer, St. Claire County, Mich. 

CONCRETE or brick slab laid with a flat bottom 

upon a flat subgrade affords no possibility for un- 
derdrainage. As a result, seepage through the pave- 
ment at various points—such as expansion joints, along 
car rails, and through semiporous spots—keeps the sub- 
grade moist and affords a good chance for frost upheav- 
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PBAKED SUBGRADE BROUGHT LEVEL WITH SAND OR 
GRAVEL AFFORDS BEST POSSIBLE DRAINAGE 


als with the resultant cracking of the rigid surface. 
While there is but slight importance attached to such 
seepage if the construction is on a sandy or porous soil, 
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a clay or heavy soil brings about conditions which can- 
not be disregarded. 

The ordinary precaution of laying a slab with a 
crowned bottom upon a crowned subgrade does not en- 
tirely alleviate these conditions, as the slab is laid di- 
rectly upon the heavy soil, filling every crevice and 
blocking a free movement of the water from under the 
crust. The newer specifications, which require 2 or 3 
in. of sand to be laid upon the flat subgrade, and upon 
this sand bed to lay a flat-bottomed slab, are undoubt- 
edly an improvement, but it is questionable whether 
this method will prove to be entirely sufficient. 

The writer is of the opinion that the subgrade should 
not be crowned, but peaked, as indicated in the illustrat- 
tion. On this a sand covering about 2 or 3 in. in thick- 
ness at the center can be well rolled to a flat surface. 
This will allow a free movement of the water between 
the bottom of the slab and the top of the impervious sub- 
grade and should afford adequate protection against the 
coouine outlined in the foregoing. 





Use Steam Jet To Clear Coagulant Lime 

TEAM jets replace water injectors occasionally on the 

coagulant lines at the filtration plant in Evanston, II. 
As designed, the coagulant, after passing the orifice 
boxes, is forced by water ejectors 450 ft. through a 2-in. 
lead pipe to the point of application. Considerable 
trouble from the alum line clogging was experienced, 
until a year ago the commissioner of public works, I. S. 
Brower, had the steam connection made. After using 
steam for 15 or 20 min., coagulant is forced through 
the pipe in the usual manner with water. This cools 
the inside of the pipe rapidly, causing the scale to 
break away. Prior to this practice it was necessary to 
clean the steam line once a week. Once in two months 
is the interval of time since using the steam jet. 





Limited Tests Show Effect of Hydrated 
Lime on Strength of Concrete 


HE Bureau of Standards some time ago started an 
exhaustive series of tests looking into the effect of 
hydrated lime on concrete, as regards strength, consist- 
ency, watertightness and workability. A preliminary 
announcement by Warren E. Ensley and S. K. Kaczo- 
rowski, of the bureau, gives some conclusions, based on 
six months’ tests, as to the effect on strength. The 
authors say that the results should be used with caution 
and are true only of hand-mixed, tamped concrete, of 
rather dry consistency and stored in a damp closet. 
There is no evidence at present to show the effect of the 
hydrate on concrete which is either machine mixed, 
poured or aged in air, and interpretation of the present 
conclusion to obtain such information is not justifiable. 
The conclusions now made are: (1) The substitu- 
tion of hydrated lime for cement causes, in general, a 
diminution of the compressive strength of the concrete. 
This is most pronounced with 1:2:4 concrete. (2) 
Hydrated lime causes a less diminution of strength in a 
1: 14:3 concrete than ina 1: 2:4. Results indicate that 
the sizing ef the ingredients may be one of the import- 
ant factors in determining the value of hydrated lime in 
concrete. (3) At least up to six months, there is no ap- 
preciable difference in behavior between high calcium 





and high magnesian hydrate. (4) The diminution 

strength caused by hydrate when 1: 14:3 concrete 

stored in air is not nearly so great as when the co) 
crete is stored in the damp closet. 





Large-Size Speedometer Pointer Shows 
Bad Places in Road 
N A ROAD in Occidental Negros, Philippine |s 
lands, bad turns or grades are indicated by a nove! 
roadside sign which simulates on a large scale the 
pointer of a speedometer. Indicated speeds are meas 
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SIGN TELLS PHILIPPINE TOURISTS WHERE SLOW SPEED 
IS DESIRABLE 





ures of the comparative danger of the road section t 
be approached. The view is reproduced from the Bul- 
letin of the Philippine Bureau of Public Works. 





Proposes New Overbreakage Payment Rule 
in Thorough-Cut Excavation 
By A. B. B. HArRRis 


Civil Engineer, Chicago 

F, IN railroad thorough-cut construction, the solid rock 

excavation be divided into two classes, (1) material 
within the slopes, (2) breakage, and if prices be fixed 
on both classes, the price on the latter (breakage) be- 
ing sufficient to reimburse the contractor for handling 
this material but not large enough to warrant the ex- 
cessive use of explosives, the result should be beneficial 
to both parties to the contract. 

The railroad company will pay no more for the break- 
age than it is worth in the embankment, and the con- 
tractor can use enough powder to break the rock to 
the slopes, thus avoiding expensive trimming, without 
being up against the judgment of the engineer as to 
whether or not he will be paid for the material outside 
of the slopes. 

This “in the judgment of the engineer” clause about 
the use of powder and breakage often leads to two bad 
results: First, loose stones are left hanging to the 
side of the cut, which should be taken down under con- 
struction, but are not and consequently have to be re- 
moved under operation. They frequently fall on the 
roadway and sometimes cause a serious wreck. Sec- 
ond, expensive controversies which may lead to more ex- 
pensive lawsuits are the logical outcome of this “in the 
judgment of the engineer” clause. 
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DETAILS WHICH SAVE TIME AND 
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Ohio Contractor Finds Trucks Indispensable 
on Road Work 


EIPLE & WOLF, contractors of Mahoning County, 

Ohio, state that had it not been for their fleet of 6 
motor trucks, it would have been impossible to carry 
out the season’s road work. Teams have been practi- 
cally unprocurable at any price and sole reliance has 
been placed upon motor trucks. 

After a number of years’ experience and experiments, 
this firm has returned to the 5-ton truck. For a time 
24- and 3-ton trucks were bought, but it is now claimed 
that the larger truck is more economical, providing the 
roads are passable for it. The loading and operating 
costs, it is said, are but slightly different, and the larger 
load makes the 5-ton truck more economical. 

This firm does not favor the use of trailers on ordi- 
nary road construction jobs because of the difficulty in 
handling them at the terminals. These opinions are 
based on the use of motor trucks for short hauls, that 
is, not over six or seven miles, or the service for which 
teams have been used a great deal up to the present 
time. The county authorities, on the other hand, own 
two 34-ton road trucks and use three trailer dump- 
wagons to a truck and they consider the combination de- 
sirable. 





Special Gang Does Fast Work in 
Laying Brick Pavement 


ROM 800 to 1000 ft. of 16-ft. monolithic brick pave- 
ment a day is “going some,’”’ yet one contractor has 
found a way to do it. He is C. F. Green, of Marion, 
Ind., who has gotten together a fairly permanent gang 


of about twelve men who specialize in laying, rolling 
and grouting brick for the monolithic and cement-sand 
cushion types of brick pavement. 

With this gang he takes subcontracts for that part 
of the work. The principal contractor lays the con- 
crete foundation and the subcontractor follows as closely 
as working conditions will permit with the bricklaying. 
The subcontractor takes all the risk of delays to the 
concreting plant. Nevertheless, the scheme has worked 
out very well and both contractors appear to be profit- 
ing by it. 

The two principal men of the gang, who can lay brick 
about as fast as it is possible to lay them, get 50 cents 
an hour, and the subcontractor is constantly on the job 
to see that the rest of the gang get the brick to them. 
A Mathews gravity conveyor helps in supplying them. 
The grouting is done by a process which makes for 
speed, if possibly not for the best joints. The grout 
is mixed in a large, square, two-wheel, flat-bottom 
trough or pan in one-bag batches. Two men with hoes 
do the mixing, and then the grout box is turned on end 
and the entire batch allowed to run out over the pave- 
ment where a single man with a 4-ft. squeegee does the 
spreading. 





Steel Tanks Fabricated, Shipped and 
Erected in 30 Days 
HE RECENT completion in record time of two 
100,000-gal. elevated steel tanks 60 ft. high at 
Fort Oglethorpe, Ga., for the reserve officers’ training 
camp in Chickamauga Park was made possible by stand- 
ardizing the shop work, riding the shipments, and by 














_CONVEYOR AND TRAINED GANG FEED BRICK TO TWO EXPERT LAYERS AT HIGH SPEED 
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MAI, SHIPPED 1000 MILES AND MERECTHD—IN §0 DAYS 


hard work on the part of the erection force, On May 
16 the contract for these water towers, including the 
foundations, was awarded by the War Department, On 
June 14, 30 days later, both tanks were filled with 
water from the mains of the Chattanooga Water Co, 
and placed in service as an addition to the existing sys- 
tem, which consisted of one 200,000-gal, steel tank 
supplied with water pumped from wells 

Standardization of the details of these structures in 
the drawing room and shop made possible the shipment 
of the fabricated material within seven days after the 
receipt of the order, on May 28, The cars were labeled 
with the cards provided by the Quartermaster Depart- 
ment indicating that the shipment was government war 
material, and railroad officiala were notified that it 
should not be delayed in transit. In addition to this, 
a traffic man rode the cars as far as Cincinnati where 
they were transferred to the Southern Ry. and 
routed to Chattanooga, From here they were shipped 
over the Central Railroad of Georgia to their destina- 
tion, a siding three-quarters of a mile from the site in 
Chickamauga Park, arriving May 28, 

Work on the foundations had meanwhile been rushed 
to completion, This included about 180 yd. of earth 
excavation and the placing of 90 yd, of concrete, all the 
materiala for which had to be trucked about 11 miles 
from Chattanooga, 

On Monday, May 28, the unloading of the steel from 
the cars was started and tools and equipment were trans- 
ported to the site, where erection was begun at once, 
During this week, with one day out for rain, one tower, 
the bottom and aix first ring sheets of one tank were 
erected and work on the second tower was started, This 
erection was greatly facilitated by the use of a gaso- 
line hoisting engine. A portable gasoline compressed- 
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air outfit was also set up and when the riveting start. 
it was possible to keep four crews going on the ty 
towers, 

With the work already well organized, the force w. 
doubled on June 4 by the addition of a crew of sey 
men and a foreman, Very satisfactory progress \ 
reported, and with the exception of one rainy da 
nothing was experienced to seriously hold up the sched 
ule, On June 12 the tanks were connected to a 12-(), 
main of the Chattanooga Water Co,., and on June | 
they were filled with water and ready for service 

Complete codperation on the part of the officials jy, 
charge and long, hard shifts by the men in the field 
accomplished much to assure the successful completio: 
of these structures within the required time, Capt. A 
T. Dalton as acting quartermaster was in charge fo: 
the Government, Fred Palm handled the job in th 
field for the Pittsburgh-Des Moines Steel Co. 


Target Improves Wagon-Side Screen 
By F, M, HouGu 


Muperintendent of Construction, t BH. Reclamation Service 
NW Paso, Texas 
| EFERRING to the wagon-side screen described }\ 
Donald A, Thomas in Engineering News-Record of 


duly 19, p. 187, | would like to suggest the addition of a 
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TARGET OBVIATES THROWING GRAVEL ACROSS WAGON 


target on the screen, as shown on the attached sketch 
This does away with having to throw material across 
the wagon, and so keeps the material cleaner and 
lightens the labor. I have used this device with con 
siderable saving in cost over screening on the ground 





Pool Floor Built with Forms Slotted 
for Water Stops 
By RIcHaArD R, BRADBURY 

Kast Pleasantville, N. Y 
ORMS slotted to hold the water stops between ad 
joining floor blocks were required in laying the floor 
of a large pool which forms one of the architectural 
adornments of the Kensico dam of the New York City 
water supply. This pool, which is 720 ft. long and 135 
ft. wide, is partly in cut and partly on a rolled earth 
fill, It is surrounded by a wall 5 ft. thick, surmounted 
by cut-stone curbing, and its 8-in, concrete floor is laid 
on porous material with vitrified pipe underdrains. It 
was essential to make this floor as near watertight as 
possible, The floor was laid off in 9-ft. squares with 

a joint and water stop between adjacent squares. 

One of the double-derrick travelers previously used 
in placing large stones in the dam was mounted facing 
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west on a track running east and west through the 
center of the pool. A service track coming in from the 
east end was laid north of this traveler track. Work 
was started by building the west end wall and carried 
east. Wall, cut-stone curb, piping, porous sub-founda- 
tion and conerete floor were all built together, the 
traveler leaving a completed structure behind it. 

Forms for the floor slabs were made in the carpenter 
shop from 6 x 8-in, timbers, A longitudinal groove cut 
along one side of each of these timbers midway be- 
tween the top and bottom provided a setting for the steel 
water-stop strip to be embedded in each block. Each 
of these form pieces was made separate, and a number 
of different lengths ranging from a little less than 9 
ft. to about 9 ft. 11 in. were turned out, as the progress 
of the work required the form strips to be used some- 
times between blocks already cast and sometimes to 
overlap adjacent blocks, Forms were first set for alter- 
nate blocks in each direction, and when these blocks 
were concreted and the forms removed this left water- 
stop strips embedded in the first blocks on both sides 
of the intermediate blocks in each direction. These 
could then be filled in, leaving holes in alternate rows in 
each direction on all sides of which the water-stop strip 
would be sticking out, 

As used for the first blocks, the four sides of a form 
were clamped in place by clips with set screws just 
outside the forms at the corners, These screws gripped 
the water-stop strips, which were laid in long lengths, 
gridiron fashion, over the foundation before the first 
of the forms were set. The forms were wedged to- 
yether by driving steel or wood wedges between the clips 
outside of the forms. Altogether about 350 form pieces 
were made, and as a rule about thirty blocks were 
formed with them at one time, The same pieces were 
used continuously throughout the work, and most of 
them lasted the job in good shape. 

The work was done for the Board of Water Supply of 
New York City by H. 8. Kerbaugh & Co., Inc. 


Handy Trestle Easy To Move and Store 
By ERNEST SCHWARTZ 
Brooklyn, N. ¥ 
HE SKETCH shows a trestle which may be readil 
taken down and stored in small space and without 
danger of breakage. The top bar is provided with 





TRESTLE OCCUPIES LITTLE SPACK WHEN 
KNOCKED DOWN 


grooves at each end formed by nailing strips of wood on 
each side to a bare clearance for the upper ends of the 
legs. The legs are framed with a slot at the top which 
is a close fit for the top bar. This trestle, which has 
been found useful in shop practice, might prove econom- 
ical on building construction, as the ordinary trestle is 
certainly difficult to store, besides deteriorating rapidly 
as a result of handling from place to place. 

















My FRETS : 





ALL WORK COMPLETED AS TRAVELER MOVED BACKWARD—LONG WATER-STOP STRIPS PASSED THROUGH FORMS 
AND HELD IN PLACE WHILE ALTERNATE BLOCKS WERE CONCRETEP 
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French Officer Discusses 
Engineer’s Part in War 
Captain Capart, of General Petain's Staff 
Tells of Selection of Consulting Engineers 
as Members of the General Staff 

Consulting engineers are now being 
regularly appointed as members of the 
General Staff of the French Armies. 
This fact, significant of the apprecia- 
tion in which technical advice is held, 
was stated during a recent interview 
between LEnvigineering Newa-Record's 
representative and Capt. Gustave P. 
Capart, who is in the United States on 
a mission for the French Government 
as a member of the staff of General 
Petain. Captain Capart, during his 
period of active service on the Western 
front, had an opportunity of observing 
in detail the industrial and engineering 
operations demanded by modern war- 
fare. 


TRANSPORTATION VARIED 


“This war,” said Captain Capart, “is 
a problem of material, roads and trans- 
portation. The applications of means 
of transport are numerous and varied. 
There have been adopted progressively 
all of the systems which are known to 
the engineer; narrow-gage railways 
have become of very common usage. 
Cableways and telpherage systems have 
given extraordinarily valuable service 
on the front. One installation of this 
kind has permitted us to effect an 
economy of 600 mules per day at one 
point on the French front, and the 
Italian army employs similar installa- 
tions with continued success. The 
motor truck plays a réle which day by 
day becomes more important; the thou- 
sands of drivers and mechanicians and 
repairmen have, little by little, come to 
constitute an important organism of 
the army. Mechanical services are de- 
veloping more and more. The employ- 
ment of compressors, rock drills, 
trenching machines, etc., has tended 
to call for an increasing number of 
skilled workmen for these machines. 

“In the zone evacuated by the enemy,” 
according to Captain Capart, “there is 
an immense amount of restoration to be 
undertaken and we must be able to 
utilize a skilled personnel for the re- 
building of bridges and the construction 
of military works. The construction of 
great shelters, which are in reality sub- 
terranean buildings, is confided today 
to units which are as skilled as are the 
contractors’ forces which construct sub- 
ways in New York and who not only 
excavate but timber and construct con- 
crete work, etc., and leave the shelters 
complete. 

“In the engineer corps, specialization 
is too well known to call for special 
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Officer of General Petain'’s Staff 
in United States on Mission 
for French Government 
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reference. Mining, bridge construc- 
tion, trenching operations are today all 
works requiring special units. The mil- 
itary instructions of specialized regi- 
ments may be extremely limited and 
numerous regiments may be made 
ready in a very short period of time. 
The Government of the United States 
has comprehended fully the importance 
of organization along these lines, It is 
of common knowledge that the expedi- 
tion of specialized regiments responds 
to urgent military needs, and it reflects 
one of the aptitudes of this country 
where you pass so rapidly from project 
to realization. But it is also desirable 
that it be known that we are very anx- 
ious to learn more of the American 
methods of work.” 


INDUSTRY AFTER THE WAR 


The specialized American troops who 
are going to France, according to Cap- 
tain Capart, will be the pioneers of 
American industry over there and will 
prepare the ground for the economic 
war which will be waged against the 


Government Barges Bring 
Coal to St. Paul 


Fleet Carried 3100 Tons and Was Two 
Weeks in Transit-——Equal to a 
60-Car Train 


On Aug. 12 the United States steam: 
“Nokomis” brought into St. Paul, Min: 
six barges of Illinois coal which left St 
Louis on July 30. This was an experi 
mental trip up the Mississippi mad 
under Federal auspices to test the po 
sibilities of river transportation of 
coal, The Northern cities have been 
suffering from coal famine, largely duc 
to the congestion on the railways, so 
the Government lent the use of 
steel barges, the steamer and the crew 
of 35 men. Costs of the trip were care 
fully kept and are to be reported to the 
Secretary of War for study. 

The tow was 530 ft. long, 105 ft. wide 
and drew 5 ft. of water. The 14-day 
trip comprised two days’ delay for lack 
of pilot through the Rock Island rapids, 
12 hours’ delay from fog and 12 hours 
for repairs. The fleet started with 3100 
tons of coal and 500 tons were burned 
on the trip, so that the delivery was 
2600 tons—equal to a 60-car train. 

At St. Paul the municipal coal- and 
ore-handling scheme reported some 
weeks ago has been changed so that 
only temporary handling structures will 
be built this year. The coal docks are 
on the municipally owned levee at the 
foot of Market St., about two miles up- 
stream from the Terminal Bridge. 
They consist of a double-track unload- 
ing trestle built inside of and parallel 
to the harbor line along which coal 
barges stand to be unloaded by a loco 
motive crane, on a temporary floor on 
the land side. The capacity of this floor 
is 2500 tons. Cars and wagons are 
loaded out from this stockpile by the 
same means and switched or hauled to 
the various industries of the city. The 
unloaded coal barges will then drop 
down the river two miles to the Terminal 
Bridge and be loaded with iron ore for 
their trip south, from hoppers built 
into the floor of the bridge. 


SIX 





Central Powers tomorrow. A flow of 
business between America and her al- 
lies, he believes, should be the result of 
the present codperation. In French in- 
dustries American-made machines will 
replace those of German make. 

“It must not be forgotten,” Captain 
Capart concluded, “that the services of 
the troops in the rear are fully as im- 
portant as those of the troops in the 
trenches, and that the soldier who lays 
track or who repairs a power line is 
fulfilling his duty as a soldier just as 
does the man who carries a rifle. 
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Engineer Corps Puts 
Premium on Efficiency 


New Provisions for Mississippi Levee Work 
Give Contractor Half of Saving 
on Bid Field Cosi 


Due to the unusual conditions now 
prevailing, the Corps of Engineers, U. 
S. Army, will use a form of cost-plus- 
fee-plus-saving contract for Mississippi 
flood protection work which is expected 
to result in more economical and effi- 
cient work, and at the same time to 
prevent work being thrown into bank- 
ruptcy by unforeseen conditions. It is 
proposed to let the work on the basis of 
field cost to the contractor plus certain 
additional sums. Bidders will therefore 
state the outfit which they will place 
upon the work and the field cost per 
cubie yard for which they will under- 
take to do the work, subject to the fol- 
lowing conditions: 

1. That the contractor will furnish 
and place upon the work a complete 
outfit as stated in his proposal, and all 
labor and supplies necessary for its 
operation, 

2. That the United States may at its 
discretion secure on such terms as it 
may be able to obtain any plant neces- 
sary to keep the contractor’s outfit up 
to the strength agreed upon, or any 
supplies necessary for the efficient oper- 
ation of the plant which the contractor 
may fail to provide, and may deduct 
the cost of such plant or supplies from 
any amounts due the contractor under 
paragraphs 5, 6 and 7 below. 

3. That the contractor will actually 
operate his outfit at the expense of the 
United Sates. 

4. That the United States will keep 
an account of all expenses incurred in 
operation and allow the amount of the 
same in estimates, but no allowance will 
be made for getting the outfit on the job 
or away from it. 

5. That the United States will pay 
the contractor 25% over and above the 
price for which he undertook to do the 
work, provided the actual cost as de- 
termined and paid by the United States 
does not exceed the price bid. 

6. That if the contractor performs his 
work for less than the amount stated in 
his bid, the United States will pay him 
in addition to the 25% specified in the 
preceding paragraph, one-half of the 
difference betwen actual field cost as 
determined by the United States, and 
the price stated in the bid. 

7. That if the field cost exceeds that 
stated by the contractor in his proposal, 
the excess cost up to and including 10% 
of the cost stated in the proposal shall 
be deducted from amounts to be paid in 
accordance with paragraph 5. 

8. That the United States reserves 
the right to require replacement of any 
piece of plant not considered suitable 
for the work to be done at the expense 
of the contractor; it being contemplated 
that only ordinary repairs to plant will 
be allowed in determining the cost. 

The accompanying table shows what 
would happen under this contract in 
different cases, assuming a bid of 20c. 





Atlanta May Have Gravity 
Water-Supply 


The City Council of Atlanta has 
unanimously adopted a resolution in- 
troduced by Councilman Jonas H. 
Ewing which provides for an investiga- 
tion of the possibilities of a gravity 
water-supply through a 60-mile conduit. 
A hydro-electric plant is included in the 
project. The investigating committee 
comprises the superintendent of water- 
works, the city electrical engineer, 
three members of the city board of 
consulting engineers, three members of 
the City Council and the mayor. 





Union Gap Dam on Wapato 
Project Cost $144,264 


The Government dam at Union Gap, 
near North Yakima, Wash., just com- 
pleted by the United States Indian 
Reclamation Service, cost $144,264 ac- 
cording to the report of L. M. Holt, 
superintendent. The dam contains 7271 
cu.yd. of concrete, the total length of 
the concrete sections is 620 ft. and of 
earth and riprap sections 1340 ft. The 
estimate for the concrete and reinforce- 
ment was $10 per cu.yd. and the actual 
cost was $9.65 per cu.yd. The dam 


contains the headgate of the Wapato, 


Canal and is the first item of the per- 
manent improvement which will lead to 
reclaiming an additional 70,000 acres 
on the Wapato project. 





War Demand Deprives Vancouver 
of Much Needed Pipe 


As a result of the Federal Govern- 
ment commandeering all water pipe, 
both wooden and steel, for war pur- 
poses, the improvements to the Van- 
couver water system, including the new 
18-in, pipe line from the springs at 
Ellsworth, are at a standstill. The 
North Coast Power Co., which owns the 
local system, had contracted for all the 
pipe and was securing regular deliv 
eries when the Federal order prevented 
further application of pipe to private 
contracts. About 4000 ft. of pipe is 
needed before the new line can be put 
into use. 

The condition of the old pipe line is 
very poor, and owing to the demands 
made on the local system by new in- 
dustries the shortage of pipe creates an 
emergency. Efforts are being made to 
have the Federal order altered. 


All Men Asked To Register 
for War Service 


Department of Labor Compiling United 
States Public Service Reserve List 
for War Work 


The United States Department of 
Labor has organized the United States 
Public Service Reserve as a means of 
putting on record for ready access a 
list of all adult males who desire to find 
their place for effective service to the 
country in the war emergency and to 
make it easy for the Government to 
locate them when it needs help from 
men of their capacities. Blanks to fill 
out with the individual’s qualifications 
are obtainable from the department at 
Washington, and when filled out are to 
be classified and filed there for refer- 
ence. It will, therefore, form an official 
and, it is hoped, comprehensive substi- 
tute for the many isolated censuses 
which have been made by different or- 
ganizations and which for the most 
part have done little else than to swell 
the archives of the organization itself. 

The purpose of the Reserve is an- 
nounced to be “to enable those who are 
not called into the army or navy to play 
their part in realizing the ideal of a 
whole nation organized to war for the 
safety of our country and the preserva- 
tion of the civilization and the future 
peace of the world. It is a common 
meeting ground where men of all de- 
grees of capacity and attainment may 
unite in devoting themselves to the 
service of our country and mankind.” 

Registrants in the Reserve will be 
given a button to wear. They will be 
under call for the specific kind of serv 
ice for which they claim fitness, but 
are under no obligation to accept any 
particular call. 





New Jersey Sues To Recover 
Riparian Lands 


The New Jersey State Board of Com- 
merce and Navigation has decided to 
institute 1600 suits to recover for the 
state riparian land alleged to be held 
illegally in various sections. The hold- 
ings represent various sized claims, but 
it is estimated that their value may 
reach $1,000,000. Among the defend- 
ants will be the Florence Iron Works 
on the Delaware River and the Penn- 
sylvania Railroad Co. for the bridge it 
erected across the Hackensack River. 





a yard to have been successful on a 
500,000-yd. levee contract. It is- evi- 
dent that up to the point where the 
work exceeds the estimate by 10%, 
there is every incentive to the contrac- 
tor to save money. Unless unusual con- 
ditions, such as a great rise in the cost 
of labor, should occur, this is hardly 


expected to occur. It is pointed out 
that the form of contract will discour- 
age abnormally low bids, and also dis- 
courage the contractor who lacks plant 
or experience, since any expense in- 
curred at the order of the Government 
in improving his plant or methods must 
come out of his fee. 


EXAMPLE SHOWS HOW NEW MISSISSIPPI LEVEE CONTRACT WILL OPERATE 


Work Done 
for Bid Price 


Work Costs 
More Than Pid 


Work Costa 
Less than Bid 


Field cost of work... $100,000 $80,000 $126,000 

Contractor's fee, 25% of bid price. $25,000 $25,000 $25,000 

Contractor's half of total saving 10,000 

Contractor's loss, 10% of bid. 10,000 

Contractor's total compensation 25,000 35,000 15,000 
Total cost to Government $125,000 $115,000 $135,000 
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Engineering Council Active 
in Many Fields 


Three Standing Committees Appointed— 
Special Attention To Be Given 
to War Inventions 


Subsequent to the organization meet- 
ing held on June 27, 1917, the Engineer- 
ing Council has heid two other meet- 
ings, one on July 13 and on July 26. 
There have been appointed standing 
committees as follows: 

1. On Public Affairs, comprising C. 
W. Baker, G. F. Swain, 5S. J. Jennings 
and Kk. W. Rice, Jr. 

2. On Rules, comprising J. P. Chan- 
ning, Clemens Herschel, N. A. Carle 
and D. S. Jacobus. 

3. On Finance, comprising B. B. 
Thayer, I. BE. Moultrop, Calvert Town- 
ley and Alexander C, Humphreys. 

Many matters coming before the 
council, both from the several founder 
societies and from the council’s prede- 
cessor, the Joint Conference Committee 
of National Engineering Societies, 
have been considered. 

The council has also created a War 
Inventions Committee comprising H. 
W. Buck, A. M. Greene, Jr., and E. B. 
Kirkby, to coéperate with the Naval 
Advisory Board and other departments 
at Washington if desired in the pro- 
mulgation to engineers of war prob- 
lems now before the Government and 
for which there are opportunities for 
solution by means of inventions. It 
also created a committee comprising 
George J. Foran, E. B. Sturgis, A. S. 
McAllister and A. D. Flinn, which is 
to collect and compile such information 
regarding engineers of the country as 
will enable the committee to codperate 
with the different departments of the 
Federal Government on request and to 
assist in supplying the Government’s 
need for engineering services. 

While the council comprises only 
members from the four founder socie- 
ties, and of course can claim no right 
to speak for members of other societies 
nor for engineers at large, the council 
members feel that the body will not 
have accomplished the results for which 
it was created unless it early estab- 
lishes means of cordial codperation with 
engineers, organized or otherwise. 
Every effort toward this end is contem- 
plated. 


Reclamation of Arid Lands 


The Reclamation Service of the De- 
partment of the Interior has recently 
sent out an invitation to individuals, 
- citizens’ associations, farmers’ clubs and 
large landowners asking them to notify 
the department of any arid lands ca- 
pable of development. Complete infor- 
mation is requested as to location, char- 
acter and topography of the land, near- 
est source of water-supply, suggested 
methods of irrigating same, with ap- 
proximate cost, probable number of 
users and any other data that might 
have a bearing on the subject. The de- 
partment promises to facilitate quick 
action on promising projects. 





Niagara Power Companies Divert 
Water in Excess of Permits 

A committee of engineers, who have 
been investigating the use of Niagara 
River water by private power companies 
for the past few months, have reported 
to the Ontario Hydro-Electric Commis- 
sion that there is and has been for some 
time an unauthorized diversion of water 
by the Electrical Development Co. and 
the Canadian Niagara Power Co. The 
amounts are considerably in excess of 
that which is permitted these companies 
to use for power development under 
their agreement with the Queen Vic- 
toria Park Commission. The Ontario 
Power Co., recently acquired by the 
Hydro-Electric Commission, is also 
found to have been using more water 
than authorized. 

As a result of this report the Ontario 
Government has appointed a commis- 
sion consisting of three High Court 
judges, Chief Justice Sir William Mere- 
dith and Justices Kelley and Suther- 
land, to investigate the practices of 
power development companies using 
provincial water for hydro-electric pur- 
poses. The commission has authority 
to set a price to be paid by any company 
for power taken beyond their limits. 





Making Oregon Irrigation 
Bonds Attractive 


The first application for the certifica- 
tion of bonds under the new Oregon 
district law has been made by the 
Payette-Oregon Slope Irrigation Dis- 
trict. This project covers about 6000 
acres of land along the Snake River in 
Malheur County, where the water is 
lifted by eight motor-driven centrifugal 
pumps and distributed in three levels 
of canals. The works are complete and 
about 75% of the land is under irriga- 
tion. Power is secured from the main 
line of the Idaho-Oregon Power Co. 
The project has been in successful 
operation for several years, and the 
Supreme Court has passed on the legal- 
ity of proceedings leading to the orig- 
inal bond issue. The assets for the dis- 
trict are estimated to exceed $700,000 
and the bonds asked to be certified 
amount to $225,000. 

The new statute provides that irri- 
gation district bonds may be certified 
by a board (the Irrigation Securities 
Commission, composed of the State En- 
gineer, the Superintendent of Banks 
and the Attorney General) when the 
assets of the district are at least double 
the amount of bonds to be certified. 
Certified bonds are legal investments 
of all trust funds. The law was de- 
signed to sepzerate gilt-edged irrigation 
bonds from those of a questionable na- 
ture or those depending for security on 
a satisfactory completion of a project. 


New Jersey Sells No More 
Riparian Rights 
The New Jersey Board of Commerce 
and Navigation has announced that it 
will sell no more riparian rights, but 
will execute long-term leases where 
waterfront holdings are desired. 





Engineers Become Genera! 
Officers in Army 


Three Brigadiers and Seven Colonels fr. 
Corps of Engineers Promoted 
August 14 


In the list of new major generals ; 
brigadier generals in the Natio: 
Army sent to the Senate by the Pr 
dent on Aug. 14 are the names of 
number of former and present mem! 
of the Corps of Engineers. There ar 
three new major generals: Harry | 
Hodges, who was promoted to a brip 
adier of the line after his service «at 
Panama; John Biddle, recently super 
intendent at West Point and since th: 
beginning of the war promoted to 
brigadier of the line; and Joseph E 
Kuhn, head of the War Colleve and. 
following a long period as observer at 
the front, recently made a brivadier. 

The new brigadiers who were all co! 
onels in the Engineer Corps are: Ma 
son M, Patrick, Edward Burr, William 
C. Langfitt, Harry Taylor, Henry Jer 
vey, Charles H. McKinstry and Wil 
liam V. Judson. 





Chicago Sanitary District 
Adopts Budget 


The Sanitary District of Chicago on 
July 23 adopted a budget of appropria- 
tions for the calendar year 1917 total- 
ing $18,418,485. This is distributed 
among departments as follows: Engi- 
neering, $8,869,411; Illinois and Mich- 
igan Canal and Illinois River, $33,027: 
Law, Treasury, Real Estate, Police, and 
Board and Clerk of District, $3,264,336; 
Electricity, $1,273,660. The appropria- 
tion for the Department of Engineer- 
ing includes $509,665 for salaries and 
wages and $6,440,920 for structures 
and improvements. In this latter item 
are $3,033,370 for channels, ditches, 
reservoirs and docks; $2,331,900 for 
sewers, tunnels and sewage purification 
structures;' $722,850 for bridges and 
viaducts; $54,300 for paving and rail 
way work, and $15,000 for locks, dams, 
breakwaters and cuts. Charles H. Ser 
gel is president of the board of trus- 
tees; George M. Wisner is chief engi- 
neer. 


Oregon Now Has Much Road 
Work on Hand 


Counting road construction, bridge 
building and other work turned over to 
the highway commission by the various 
counties of the state for overseeing, the 
Oregon State Highway Commission has 
on hand work aggregating the sum of 
$2,200,000, which is nearly as much as 
the commission has done since its or 
ganization in 1913. 

There is now under way or in pro- 
posals called for an aggregate of work 
in excess of $1,600,000. On July 6 the 
commission went to Portland to open 
bids on five jobs on the Columbia River 
highway in Columbia and Hood River 
Counties. This work amounts to about 
four hundred thousand dollars. 
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PERSONAL NOTES 





LOREN T. PLUMMER is at pres- 
ent engaged on Government work at 
the new cantonment at Wrightstown. 

R. E. VAN Horn, formerly 
connected with the Bureau of Sewage 
Design, Dayton, Ohio, has accepted a 
position with the Coventry Land and 
Improvement Co., of Akron, Ohio, as 
assistant engineer on municipal and 
allotment work, including the paving of 
all streets and the laying of sewers, 
water mains and cement sidewalks for 
a new development of about one mile 
square, 

THOMAS B. POWELL, formerly 
of Powell & Clark, civil and mining en- 
gineers, will continue his private prac- 
tice under his own name. J. : 
CLARKE resigned from the firm to 
take care of personal business affairs in 
South Carolina. 

GEORGE C., WENDLING has 
been promoted to assistant engineer in 
charge of the engineering work on the 
Nashville Division of the Louisville & 
Nashville R.R., with headquarters at 
Nashville. 

FraANK R. Davis, formerly 
with the Rapid Transit Subway Con- 
struction Co. as assistant engineer, has 
recently become connected with the de- 
signing department of the Bureau of 
Yards and Docks, Washington, District 
of Columbia. 

Max J. WELCH recently re- 
turned from Peru, South America, and 
has accepted the position of chief 
draftsman during the construction of 
the new Traylor shipbuilding plant at 
Cornwells, Pennsylvania. 

ARTHUR L. SHUMWAY, city 
engineer of Camas, Wash., has been 
assigned to the Tenth Engineers for 
immediate service in France. 

R. M. CooMER, of the engineer- 
ing and contracting firm of Coomer & 
Small, Sioux City, Iowa, has been com- 
missioned as captain in the Engineer 
Officers’ Reserve Corps and has been 
detailed for immediate duty in France. 

ARTHUR LEDERER, formerly 
with the Sanitary District of Chicago, 
has been appointed director of the State 
Hygienic Laboratory of West Virginia, 
with headquarters at Morgantown. 

T. A. OBERHELLMANN, for- 
merly with the Parker-Russell Mining 
and Manufacturing Co., of St. Louis, is 
now with the Stacey Manufacturing 
Co., Cincinnati, engineers and builders 
of gasholders, tanks and gas-plant 
equipment. 

G. Hst Hw, who has been on the 
engineering staff of the Chicago, Mil- 
waukee & St. Paul Ry., under E. R. 
WEBSTER, assistant engineer, has 
resigned to accept a position on the 
construction of the Chuchow-Chinchow 
Ry. for the Government of China. This 
is one of the lines being built by the 
Siems-Carey Syndicate. Mr. Hu is a 
graduate of Purdue University. 


Pror. Mito F. KetcuumM, 
dean of the College of Engineering of 
the University of Colorado, was elected 
president of the Society for the Promo- 
tion of Engineering Education at the 
recent annual meeting of the society 
held at Washington, D. C. Professor 
Ketchum was instructor in civil engi- 
neering at the University of Illinois 
from 1895 to 1897, then becoming 
bridge and structural engineer for the 
Gillette-Herzog Manufacturing Co. In 
1899 he was appointed assistant pro- 
fessor of civil engineering at the Uni- 
versity of Illinois, which position he re- 
signed to become contracting manager 
of the American Bridge Co., Kansas 





Elected President of Society for the 
Promotion of Engineering Education 


PROF. MILO F. KETCHUM 





City, in 1903. In 1904 he became pro- 
fessor of civil engineering and in 1905 
dean of the College of Engineering at 
the University of Colorado. Professor 
Ketchum was joint author, with Prof. 
W. D. Pence, of “The Surveying Man- 
ual” and sole author of “The Design of 
Steel Mill Buildings and the Calculation 
of Stresses in Frame Structures,” “The 
Design of Walls, Bins and Grain Ele- 
vators,” “The Design of Highway 
Bridges,” “The Design of Mine Struc- 
tures” and “The Structural Engineers’ 
Handbook.” 

BENJAMINF.CRESSON,JR., 
consulting engineer of the Board of 
Commerce and Navigation, is at pres- 
ent in Washington planning oversea 
terminals for the Government. 

E. M. VAIL has been placéd in 
charge of the new offices of the New 
Jersey State Highway Department re- 
cently opened in Plainfield. This office 
will be headquarters for the Northern 
Division. 

JOHN LAWRENCE MAHER, 
assistant engineer in the office of the 
district engineer, maintenance-of-way, 
northwest district, Baltimore & Ohio 
Railroad Co., has been commissioned 
captain in the Engineer Officers’ Re 
serve Corps, U. S. A., and is awaiting 


instructions from the adjutant general 


to report. 


A. BALDWIN WoOoOpD has been 
made consulting engineer of the Chi- 
cago Sanitary District. He will retain 
his position with the Sewerage and 
Water Board of New Orleans. 

D.Q. McConmes, testing engineer 
with the Pittsburgh Testing Labora- 
tory, Birmingham, Alabama, has been 
commissioned as captain, Engineer Of- 
ficers’ Reserve Corps. Mr. McComb was 
assistant engineer, Bureau of Public 
Works, Philippine Islands, on the con- 
struction and maintenance of highways, 
reinforced-concrete bridges, schools, 
etc., from 1910 to 1913, later having 
charge of all Government engineering 
work in the Province of La Union until 
1915. 

F. A. MOLITOR, consulting en- 
gineer, New York City, and major in 
the Engineer Officers’ Reserve Corps, 
has recently been ordered to duty in 
Washington on the staff of the director 
general of railways, F.M. FELTON. 
This office is an adjunct of the Chief 
of Engineers, U. S. A., and has to do 
with the military railway and trans- 
portation problems in France. 

JAY H. KELLER, consulting en- 
gineer, Portland, Ore., has been chosen 
to take the three months’ intensive 
training at Annapolis preparatory to 
being commissioned in the navy. 

H. H. BARTLETT has recently 
resigned as superintendent of mainte- 
nance of the Eastern Washtenaw Good 
Roads District, Michigan, to accept the 
position of office engit er in the engi- 
neer’s office at Highland Park, Mich. 
Mr. Bartlett was formerly engineer in 
charge of the sanitary experiment sta- 
tion of the University of Michigan. 

Mas. R. KEITH COMPTON, 
who was called into the Federal service 
last Saturday, resigned the chairman- 
ship of the Paving Commission of Bal- 
timore. Major Compton will continue 
as a member of the commission and 
also as consulting engineer, having 
been granted an indefinite leave of ab- 
sence. FRANK K. DUNCAN, 
principal assistant engineer of the 
commission, was placed in charge of 
outside construction work. Major 
Compton has been at the head of the 
commission since its organization in 
the summer of 1911, having been for a 
number of years one of the assistant 
city engineers. 

CALEB MILLS SAVILLE has 
been appointed manager of the Hart- 
ford water-works in addition to his du- 
ties as chief engineer. This appoint- 
ment is the result of a recent change in 
the city ordinances and places under Mr. 
Saville’s direction all matters relating 
to engineering, construction, extensions, 
supervision, care and management of 
the water system. Mr. Saville was for 
10 years division engineer on the 
Metropolitan Water-Works, Massachu- 
setts, and for four years engineer in 
charge of the Third Division of the 
Panama Canal—being selected as chief 
engineer of the Hartford water-works 
in 1912. Since that time, besides the 
ordinary work of the department, de- 
sign and construction of works for the 
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additional supply of the city has been 
under way which has cost upwards of 
$4,000,000 and includes several large 
dams, reservoirs, pipe lines, tunnels and 
conduits and filtration plants. 

L. M. MITCHELL, who has had 
charge of the division engineering work 
for the Milwaukee & St. Louis R.R., has 
accepted the position as assistant en- 
gvineer with the Illinois Central R.R., 
with headquarters in Chicago, working 
directly under A. L. DAVIS, Office 
engineer. 








BUSINESS NOTES 





Boston Bank Opens South 
American Branch 


For American manufacturers en- 
gaged in or contemplating the sale of 
their products in South America there 
is significance in the announcement 
that the First National Bank of Boston 
will open a branch at 501 Bartolome 
Mitre, Buenos Aires, Argentina. The 
branch will be under the management 
of Noel F. Tribe. Inquiries with re- 
yard to transacting business between 
this country and South America are 
solicited, and may be addressed to the 
home office at Boston or to the branch. 





Smallest Diesel Engine in This 
Country Installed 


What is claimed to be the smallest 
Diesel engine of American design and 
manufacture is one which the Fulton 
Manufacturing Co., of Erie, Penn., has 
recently shipped to the War Depart- 
ment. It is a 6-cylinder oil engine of 
the straight Diesel type, but is rated 
at only 100 hp. The engine is to be 
used in a dredge tender. The manu- 
facturers claim that the 100-hp. engine 
can be operated on fuel oil for 40c. an 
hour as against a cost of about $3 an 
hour to run a similar powered gasoline 
engine. 





Southern Pine Men Foresee Much 
Wooden Ship Building 


The Southern Pine Association, of 
New Orleans, foresees an extensive de- 
mand for lumber as the result of a con- 
ference at Washington early this month 
between its members and the Federal 
Shipping Board. Plans were agreed 
upon tentatively, it is said, for Southern 
pine mills to cut timbers for approxi- 
mately 200 ships for the nation’s wood- 
en fleet, in addition to the 63 for which 
the work of supplying lumber has been 
in progress for some weeks. The reor- 
ganized Shipping Board, it is claimed, 
will push the wooden shipbuilding pro- 
gram to the limit of the mills’ ability 
to supply material. This will be in 
addition to constructing steel ships. 

Southern pine manufacturers see in 
the plans of Chairman Edward N. Hur- 
ley and the members of the Shipping 
Board the basis for the establishment 


of a permanent ship, boat and barge 
building industry for the South, which 
will continue after the war. 





Southern Exporter Comments on 
After-War Lumber Markets 


“There is practically no building go- 
ing on in Great Britain.” This is the 
statement of E. R. DuMont, a lumber 
exporter, of New Orleans, who has re- 
cently returned to this country after 
spending seven months abroad. As to 
the possibility of an enormous demand 
for lumber after the cessation of hostil- 
ities, Mr. DuMont says that the demand 
will be exceedingly small during the 
first year of peace, owing to the reor- 
ganization of business, both from a 
financial and labor standpoint. When 
conditions begin to adjust themselves, 
however, Mr. DuMont foresees 2 steady 
increase in the demand for Southern 
yellow pine. At first, of course, the de- 
mand will be small owing to exceed- 
ingly high ocean freight rates. 

The immediate wants of the allies on 
the western front in the way of lumber 
are now being supplied, it is said, from 
forests in France. It is estimated that 
they are cutting about 30,000,000 ft. or 
more per month. 








NOTES FROM MAKERS OF 
PLANT AND EQUIPMENT 





The Dodge Sales and Engineering 
Co., of Mishawaka, Ind.,_ recently 
opened a branch warehouse and sales 
office at 522 First Ave., S. The branch 
is handling products manufactured ex- 
clusively by the Dodge Steel Pulley 
Corporation, of Oneida, N. Y. Charles 
N. Weinberg is in charge. 

Charles H. Eglee, for many years as- 
sociated with the management of the 
Aberthaw Construction Co., has estab- 
lished a contracting business in his 
own name. The C. H. Eglee Co., con- 
tractor, is located at 120 Milk St., Bos- 
ton. 


The Vulcanite Portland Cement Co. 
has opened an office at 161 Devonshire 
St., Boston, to serve the steadily in- 
creasing New England trade. 


The Diamond Power Specialty Co., of 
Detroit, has established a plant at De- 
troit devoted exclusively to the produc- 
tion of soot blower units. The units 
will be made of Insuluminunm, a product 
resulting from a heat-treating process 
for metals subject to unusual heat con- 
ditions. The General Electric Co. has 
granted to the Diamond Power Spe- 
cialty Co. the exclusive rights as lessee 
to the use of this process. 

The Ingersoll-Rand Co. announces 
the election of J. H. Jowett, formerly 
general sales manager, to the vice 
presidency of the company. J. D. Al- 
bin, formerly assistant general sales 
manager, has been promoted to general 
sales manager. Mr. Jowett and Mr. 


Albin will continue to make their hea, 
quarters at the company’s New Yo) 
office, 11 Broadway. 


A. S. Lindstrom has been appoint: 
general manager of the Thordarson 
Electric Manufacturing Co., of Chicago. 
effective Aug. 1. Mr. Lindstrom was 
in charge of the Thordarson exhibit in 
the Palace of Machinery at the Sa: 
Francisco Exposition and conducted 
the experiments with the million-vol: 
transformer which were carried on at 
that time. Since the exposition Mr 
Lindstrom has represented the Thordar- 
son company on the Pacific Coast. 

The Denny Renton Clay and Coal Co., 
which has for some years maintained 
offices in the Bates Building, Portland, 
Ore., recently moved to the Chambe 
of Commerce Building. 

The Falls Rivet Co., of Kent, Ohio, 
has taken over the entire plant and 
business of the Kent Machine Co. The 
Kent Machine Co. for the past 10 years 
has built and marketed concrete mixers. 
Under the new management this line 
will be continued and other products 
added from time to time. In the reor- 
ganization of the business the follow- 
ing officers have been elected: M. B. 
Garrison, president; W. S. Kent, vice 
president; Roy H. Smith, treasurer; 
Myles E. Ewing, secretary. The busi- 
ness will be operated separately and 
under the name of the Kent Machine 
Company. 

The T. L. Smith Co. announced that 
business in its Detroit territory, for- 
merly in the hands of J. A. McCarty, 
will henceforward be managed by J. W. 
Dopp & Co., 18 Columbia St., W. Mr. 
McCarty will continue in his former line 
of work as an associate of the Dopp 
company. 

The Asbestos Protected Metal Co., of 
Pittsburgh, announces the temporary 
closing of its Cincinnati office, due to 
the fact that E. G. Irwin, Cincinnati 
manager, has entered the Ohio National 
Guard. 


J. W. Stjernstedt, manager of the 
Western Engineering Sales Co., of San 
Francisco, has taken over the Pacific 
Coast agency for the Thordarson Trans- 
former Co. and will maintain offices in 
the Rialto Building, San Francisco. 

The Rochester Excavating Machinery 
Co., Inc., has moved its Rochester office 
to its new factory at Caledonia, N. Y., 
effective Aug. 1. 

The Pulsometer Steam Pump Co., of 
Irvington, N. J., is making a big addi- 
tion to its plant and installing new ma- 
chinery and equipment, according to W. 
J. Berow, secretary of the company. 


The Buff & Buff Manufacturing Co., 
of Boston, has purchased the plant for- 
merly owned by R. Seelig Co. and will 
conduct it as an instrument repair shop. 


The MacArthur Concrete Pile and 
Construction Co., Jersey City, N. J., 
has been incorporated to engage in the 
construction of foundations and pedes- 
tal piles. A. F. and J. H. MacArthur 
and F. H. Hitchcock, all of New York, 
are the incorporators. 





